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AMPHIBIOUS  ANIMALS. 


X  HE  title  of  Amphihia  is  given  by  Linnseus  to  the 
Reptile  and  Serpent  tribes ;  or  to  such  animals  as 
have  cold,  blood,  and  live  occasionally  both  on  land 
and  in  water.  It  is  true  that  this  may  be  considered 
exceptionable  on  account  Of  some  individuals  being 
confined  to  only  one  of  those  situations :  these  aret 
however,  so  very  few  as  not,  with  any  propriety,  to 
affect  their  general  denomination. 

Their  abode  is  usually  in  retired,  watery  and 
shady  places,  where  they  are,  most  probably,  star 
tioned  to  prevent  the  excessive  multiplication  of 
water  animals  and  insects;  and  themselves,  in  many 
instances,  to  serve  as  food  for  fishes  and  birds* 

They  are  able,  from  the  peculiar  structure  of  their 
organs,  to  suspend  respiration  at  pleasure;  and  thus 
to  support  the  change  of  element  uninjured.  They 
have  also  the  power  of  enduring  a  degree  of  absti* 
nence  so  great  as  iufallibly  to  prove  fatal  to  any 
other  order  pf  animals. 

It  is  generally  asserted  and  believed,  thai  \\xtf 
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hearts  of  the  Amphibia  are  furnished  with  only  one 
yeatricle :  more  aqcurate  pbjfsiologi^ts  are  hpwe.v$x.. 
of  opinion,  that  we  ought  rather  ^o  say  that  tbcy 
have  two  ventricles  with  an  immediate  communi- 
cation between  them. 

The  Itfngs  consist,  for Ihe  most  part,  of  a  pair  of 
large  bladders  or  membranaceous  receptacles,  parted 
into  cancelli  or  small  subdivisions,  among  which  are 
beautifully  distributed  their  few  pulmonary  blood- 
vessels. 

Many  of  the  animals  possess  a  high  degree  of 
reproductive  power,  and  when  their  feet,  tail,  &c^ 
are  by  any  accident  destroyed,  others  will  grow  in 
tbeif  pl^ce.  Their  bodies  are  sometimes  defended 
by  a  hard,' horny  shield  or  covering;  and  sometime^ 
by  a  coriaceous  integument.  Some  species  have 
scales,  and  others  soft  pustular  warts  or  protube- 
rances. Their  bones  are  niorfe'ciartildginou^  thanr 
those  either  of.  quadrupeds  or  birds.  Several  of  the 
species  are  destitute  of  ribs.  Some  are  furnished 
with  fotfhidable  teeth,  while  otheris  are  entirely  with- 
oiit :  some  again  are  fierce  and  predacious ;  and 
others  perfectly  inoffensive.'  None  of  them  chew 
their  fobd,  biit  all  swallow  it  whole,  and  digest  it 

very  slot^ly; 

Few,  except  among  the  Serpent  tribe,  are  of  a 
poisonous  nature,  and  even  of  these  species  not 
more  than  ,one  sixth  possess  this  dreadful  quality; 
i-*They  are  in  general  extremely  tenacious  of  life, 
and  many  will  continue  to  move  and  exert  animal 
functions,  even  destitute  of  theif  head.'  '  .  , 
'   Their  cofours  arfe   bften  llvfd  arid  disgusting ; 
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tbongh  some  are  decorated  with  most  splendid  skins. 
Many  of  them  exhale  a  loathsome  odQur,  owing  per- 
haps to  Uie  foulnesa  of  their  abode,  op  the  substances 
on  which  they  feed.  Their  voices  are  either  harsh 
and  unmusical,  or  else  the  animals  are  entirely  dumb. 
Most  of  the  ftmphibia  are  oviparous  :  the  eggs  of 
some  species  are  covered  with  a  hard  calcareous  shell ; 
and  those  of  others  have  a  sort  tough  skin,  or  cover- 
ing, resembling  parchment :  the  eggs  of  several,  as 
the  Frog,  Toad,  85^,  ar.e  perfectly  gelafmous.  In 
those  species  that  are  viviparous,  the  eggs  are  re- 
guferly  formed,  but  hatched  internally,  and  the  young 
are  extruded  in  perfection  :  this  is  the  ca$e  with  the 
Viper  and  some  others. — In  cold  and  temperate  cli- 
mates nearly  all  the  Amphibia  pass  the  winter  in  a 
torpid  state. 

They  arc  divided  by  Linnaeus  into  two  orders: 
Reptiles  and  Serpents*. 

1.  Reptiks.  These  are  furnished  with  feet,  and 
have  flat  naked  ears  without  auricles.  The  prin- 
cipal genera  are  the  Tortoises,  Lizards,  and  Frogs. 

2.  Serpents.  These  have  no  feet,  but  move  by 
the  assistance  of  scales,  and  their  general  powers  of 
contortion.     Their  Jaws  are  dilatable,  and  not  arti- 

ulated.     They  have  neither  fins  nor  ears. 
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^  Reptilia  and  Serpentes. 
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THE  TORTOISE  TRIBB* 


A  HIS  is  one  of  the  dullest  and  most  sluggish  of 
all  the  animated  tribes.  Those  species  that  live  on 
land  subsist  oh  ivortns  and  snails;  the  others^  that 
inhabit  the  ocean,  feed  principally  on  seai-iireeds. 

Their  body  is  defended  by  a  bony  covering, 
coated  by  a  horny,  scaly,  or  a  cartilaginous  integu« 
inent.  The  upper  jaw  closes  over  the  lower  like 
the  lid  of  a  box« 

This  integument  or  shell  consists  of  two  plates  joined 
together  at  the  edges :  the  upper  part  is  convex,  aiid, 
in  general,  is  made  up  of  thirteen  plates  in  the  middle, 
surrounded  by  a  margin  containing  twenty-four. 
These  are  connected  with  the  back-bone,  and  may 
be  considered  as  ribs.  At  each  end  of  the  two  united 
shells  is  a  hole;  the  one  for  the  head,  neck,  and 
fore-feet  to  pass  through,  and  the  other,  at  the 
opposite  end,  for  the  hind-feet  and  tail.  From  these 
shells  the  animal  is  never  disengaged,  and  they 
defend  it  sufficiently  from  every  enemy  but  man. 

The  bead  is  small,  and,  in  the  place  of  teeth,  has 
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bard  and  bony  ridges.  The  strength  of  the  jaws  is 
said  to  be  so  great,  that  it  is  impossible  to  open  them 
when  once  they  have  fastened.  Even  when  the 
head  is  cut  off  the  muscles  retain  a  surprising  de- 
gree of  rigidity. 

The  legs  are  short,  but  inconceivably  strong :  one 
of  the  larger  species  has  been  known  to  carry  fivt; 
men,  all  at  the  same  time,  on  his  back,  with  great 
apparent  ease  and  unconcerrt. 

However  clumsy  and  awkward  these  animals  may 
appear  in  their  manners,  they  are,  for  the  most  part, 
extremely  gentle  and  peaceable;  and  few,  except 
the  Loggerhead  and  Fierce  Turtles,  make  any  re- 
Mstance  when  taken.  No  animals  whatever  are  more 
tenacious  of  life:  even  if  their  head  be  cut  off  and 
their  chest  is  opened  they  will  continue  to  live  for 
several  days. — They  pass  the  cold  season  in  a  state 
of  torpidity. 

The  Marine  Tortoises  or  Turtles  arc  distinguished 
from  the  others  by  their  large  and  long  fin-shaped 
feet,  in  which  are  inclosed  the  bones  of  the  toes; 
the  first  and  second  only  of  each  foot  having  visible 
or  projecting  claws.  The  shield,  as  in  the  others, 
consists  of  a  strong  bony  covering,  in  which  are 
embedded  the  ribs:  in  one  or  two  species  this  is 
much  thicker  and  more  strong  than  the  shields  of 
Land  Tortoises. 

Of  the  Tortoises,  there  are  in  the  whole  about 
thir/jr-six  species :  four  marine,  about  eighteen  in- 
babiting  the  fresh  waters,  and  the  rest  residing  on 
^nd. 
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TBTS,    COMMON    t(>Jl,TOISE  *. 

The  Cotnmoa  Tortoise  is  found  in  most  of  the 
countries  near  the  Mediterranean  sea,  in. Corsica^ 
Sardinia,  and  some  of  the  islands  of  thp  Archipelago', 
as  well  as  in  many  parts  pf  the  North- of  Africa. ...  ^ 

The  length  of  its  shell  is  seldqm  ijiore  than  eight 
or  nine  inches,  nor  doea  its  w.eight  often  exceed 
three  pounds.  The  shell,  which,  as  in  most,  of  the 
other  specie?*  is  composed  of  thirteen  middle,  pieces 
land  about  ^twenty- five  marginal  ones,  is  of  ap  oval 
form,  extrenjely  convex,  an^  broader  towarc^s  the 
,hind,.part  than  before.  The  middle  part  is  blackish 
ibrown  varied  with  yellow.  The  under  part,  or  belly 
.of  the  shell  is  of  a  pale  yellow,  with  abroad  dai-k  line 
jdown  each  side,  leaving  the  middle  part  plain.  The 
head  is  not  large,  nor  does  the  opening  of  the  mouth 
'extend  bey6nd  the  ey^  :  the  upper  part  is  covered 
with  somewhat  irregular  scales^  The  Jogs  are  short, 
and.,  feet  moderately  broad  and  covered  with  strong 
pvatQ  scales.  The  tail  is  somewhat  shorter  than  the 
legs :  it  is  also  covei;ed  with  scales,  but  terminates  in 
a  horny  tip. 

.  This  species  resides  principally  in  burrows  that -it 
forms  in  the  ground,  where  it,^sleeps  the  greatest  part 
of  its  time,  appearing  abroad  only  a  few  hours  in  the 
middle  of  the  day.  •  In  the  autumn  it  hides  itself  for 
the  winter,  remaining  torpid  for  four  or  five  months. 


*^ 


*  Stnonyms. — ^Tcstudo  Graeca.    L/;/«.— Common  Land  Trtr* 
lo^.  Greek  Tortoise.— -5i&ai(;*x  Gen.  ZooL  vol,  3.  tak  i» 


and  not  again  nnaking  its  appeajrance  tjll  the  Spmag* 
'  About  the  begiqning  of  June,  tM  feraale  aeratches 
a  hole  in  some  warm  situ^at ion,  in  which  sh^  d^posit^ 
her  four  or  five  eggs.  These  are  hatched,  io  Septeni^ 
ber,  at  which  time  the  young  are  not  larger  Jhan  a 
walnut. 

•  These  Tortoises  have  often  been  brought  into  Eng«^ 
land.  The  Rev.  Mr.  White  pf  Selborne  attended 
accurately  to  .the  manners  of  one  that  vy.as  in  possession 
of  a  lady  pfbis;aoquaintance,  upwards  erf*  thirty  years; 
It  reguladymtined'ttriderigniund  about' the  middle  of 
November,  jfrom  wiiemie  it  did  not  eittei^e  till  the 
middle  of  April.  Its  appetite  was  always'tnost  voracious 
in  the  hcigfatof  summer,  eating  very,  little  either  in 
spring  or  autumn*  Milky  plants,  such  a^  lettuces, dan* 
delions  and  soiR^diistles, :  (were  it8;prindpa£  food.  In 
scraping,  the  ground  to  /Orm  its  winter  retreat  it  used 
its  forerfeet, .  and  tbtewnp  the  earth  with  its  hinder 
ones  oV.er  its  back  ;  h\}t  the  motion  of  its  legs  was  so 
slow  as  acarcely  ;to  exjceed  the  hour  baud  of  a  clock. 

•  It  wod^ed  with  the  utmost  assiduity,  both  night  and 
day,  in  scooping  out  the  earth,  and  forcing  its  great 
body  into  the  .oayity  j  notwithstanding  which  the 
operation  occupied  mpre  than  a  fortnight  before  it 
was  completed*  It  was  always  extremely  alarmed 
when  surprised  by  a  sudden  shower  of  jrain  during  its 
peregrinations  for  food.  Though  its  shell  would  have 
secured  it  from  injury  even  if  run  over -by  the  whed 
of  a  loaded  cart,  yet  it  discovered  as  much  solicitude 
about  rain  as  a  lady  dressed  in  her  most  elegant  attire, 
{shuffling  away  on  the  first  sprinklings^  and  always^ 
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If  p()ssible^  running  its  bead  up  in  axx)rncn — ^Wbcm 
the  Tortoise  is  attended  to^  it  becomes  an  excellent 
barometer  :  when  it  walks  elate,  and,  as  it  were,  on 
tiptoe,  feeding  with  great  earnestness,  in  a  morning, 
it  willj  almost  invariably,  be  found  to  rain  before 
night. — Mr.  White  was  much  taken  with  the  saga?» 
city  of  the  above  animal  in  distinguishing  those  from' 
vrhom  it  was  accustomed  to  receive  attention :  when* 
ever  the  good  old  lady  came  in  sight,  who  had  waited 
on  it  for  more  than  thirty  years,  it  always  hobbled 
with  awkward  alacrity  towards  its  benefactress,  whilst 
to  strangers  it  was  entirely  inattentive.  Thus  did  the 
roost  abject  of  torpid  creatures  distinguish  the  band 
that  fed  itj  and  exhibit  marks  of  gratitude  not  always  to 
be  found  in  superior  orders  of  animal  being.  It  was  a 
diurnal  animal,  never  stirring  out  afier  dark,  and  very 
frequently  appearing  abroad  even  a  few  hours  only  in 
the  middle  of  the  day.  It  always  retired  to  rest  for 
every  shower,  and  in  wet  days  never  came  at  all  fiiom 
its  retreat.  Although  he  loved  warm  weather,  yet  he 
carefully  avoided  the  hot  sun,  since  bis  thick  shell, 
when  once  heated,  must  have  become  extremely  pain^ 
ivl  and  probably  dangerous  to  him*  He  therefore 
spent  the  more  sultry  hours  under  the  umbrella  of  a 
large  cabbage  leaf,  or  amidst  the  waving  forests  of  an 
asparagus  bed.  But,  as  he  endeavoured  to  avoid  the 
heat  in  the  summer,  he  improved  the  faint  autumnal 
beams  by  getting  within  the  reflection  of  a  fruit-tree 
wall ;  and  though  he  had  certainly  never  read  that 
planes  inclining  to  the  horizon  receive  a  greater  share 
of  warmth,  he  frequently  inclined  his  shell,  by  tilting 
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it  against  \ht  wall^  to  collect  and  admit  every  feeble 
iray*.  ^ 

Very  ample  evidence  has  been  produced  of  this 
animal's  living  to  a  most  extraordinary  great  age^  fre« 
quently  exceeding  even  the  period  of  a  century.  One 
that  was  introduced  into  the  garden  at  Lambeth,  in  the 
time  of  archbishop  Laud,  was  living  in  the  year  1 753, 
a  hundred  and  twenty  years  afterwards ;  and  when  at 
last  it  perished,  it  seems  to  have  been  more  from  the 
accidental  neglect  of  the  gardener,  than  from  tt^e  mere 
effect  of  age. 

The  horrid  experiments  of  Rhedi  to  prove  the  exi» 
treme  vital  tenacity  of  the  Tortoise  are  a  disgrace  to 
the  philosophic  page.  In  one  instance  he  made  a 
large  opening  in  the  skull,  and  drew  out  all  the  brain^ 
washing  the  cavity,  so  ^  npt  to  leave  the  smallest 
part  remaining,  and  then,  wit^  the  hole  open,  set  the 
animal  at  liberty.  It  marched  <^,  asr  he  isays,  with* 
out  seeming  to  have  received  the  ^lightest  injury,  savg 
from  the  closing  of  its  eyes,  which  it  never  afterwards 
opened.  In  a  short  time  the  hole  was  observed  to 
close,  and  in  about  three  days  a  complete  skin  covers- 
ed  the  wound  :  in  this  manner  the  animal  lived, 
without  the  brain,  for  six  months,  walking  about,  and 
still  moving  its  limbs  as  it  did  previous  to  the  opera* 

The  males  of  this  species  are  said  to  fight  veiy^ 
often  :   this  is  done  by  butting  at  each  other,  and 

with   such  force  as  to  be  heard  at  a  considerable  di* 
stance  f. 


n»  ■ 
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X  HE  title  of  Amphiiia  is  given  by  Linnaeus  to  the 
Reptile  and  Serpent  tribes ;  or  to  such  animals  as 
have  cold,  blood,  and  live  occasionally  both  on  land 
and  in  water.  It  is  true  that  this  may  be  considered 
exceptionable  on  account  (>f  some  individuals  being 
confined  to  only  one  of  those  situations :  these  are^ 
however,  so  very  few  as  not,  with  any  propriety,  to 
affect  their  general  denomination. 

Their  abode  is  usually  in  retired^  watery  and 
shady  jplaces,  where  they  are,  most  probably,  sta- 
tioned to  prevent  the  excessive  multiplication  of 
water  animals  and  insects;  and  themselves,  in  many 
instances,  to  serve  as  food  for  fishes  and  birds. 

They  are  able,  from  the  peculiar  structure  of  their 
organs,  to  suspend  respiration  at  pleasure;  and  thus 
to  support  the  change  of  element  uninjured.  They 
have  also  the  power  of  enduring  a  degree  of  absti- 
nence so  great  as  infallibly  to  prove  fatal  to  any 
other  order  pf  animals. 

It  18  generally  usserted  and  believed,  A)mA  \\i^ 
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tiff  lOFT'^^HBLLEP  TORTOISE^. 

This  species  is  found  in  great  quantities  in  the 
fresh- water  rivers  and  lakes  of  East  Florida,  and  the 
southern  parts  of  Carolina^  far  repiote  from  the  sea. 
Its  colour  is  deep  olive  brown  above,  and  white  be- 
neath.  The  middle  part  of  the  shell  is  hard^  strong 
and  bony;  but  all  round  the  sides,  and  particularly 
towards  the  tail,  it  is  cartilagtnoiis,  soft  and  pliable, 
resembling  thick  tanned  sole-leather,  strong  enough 
to  defend  it  from  any  external  injury,  yet  yielding 
f^sily  to  a  force  impressed  in  any  direction.  The 
bead  and  snout,  the  latter  of  which  is  longand  in  shape 
not  much  unlike  that  of  the  mole,  distinguish  it  from 
every  other  species.  The  neck  is  thick,  and  capa^ 
bio  both  of  being  extended  to  a  great  length,  and  of 
being  drawn  in  under  the  plate  of  the  shell.  The 
upper  parts  of  the  body  are  studded  with  knobs.  The 
fore-feet  are  thick  and  strong,  and,  as  well  as  the 
others,  have  three  claws  each. 

Some  individuals  weigh  so  much  as  seventy 
pounds.  They  frequent  muddy  rivers  and  lakes, 
biding  themselves  among  the  roots  and  leaves  of 
the  water-plants,  from  whence  they  spring  on  their 
prey.  By  suddenly  stretching  out  their  neck,  which 
they  do  with  wonderful  celerity,  they  are  frequently 
able  to  seize  young  birds  and  other  small  animal^. 
When  attacked  or  disturbed  they  exhibit  a  most 


*  Synonyms.— Testudo  feroz.  L/)m.— Soft-shelled  Tortoise, 
Fresh-water  Torto'se.  Ptnn* — Great  soft-billed  Turtle.  Bariram. 
•—Fierce  Tortoise.— —Wtfii?'jG^»,  Zooh  vol,  3.  tah  17. 
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ferocious  disposition^  raising  themselves  on  their 
iegs,  and  leaping  forward  with  the  utniost  fury  to 
lay  hold  of  their  enemy  ;  and>  when  they  have  once 
£xed,  ft  is  extremely  difEcult  to  make  their  jaws  quit 
the  hold  they  have  got.  They  are^  in  addition  to 
this,  both  very  strong  and  active. 

They  are  said  to  be  excellent  food>  and  preferable 
in  delicacy  of  flavour  to  the  Green  Turtles*, 

*HE    SNAfcE   tORTOISfif* 

This  animal  inhabits  the  stagnant  waters  of  North 
Aiitieiica^  and  when  full-grown  weighs  fnoitt  fifleeii 
to  twenty  pounds. 

The  shield  is  oval,  and  somevvhal  dfepressed  :  the 
middle  pieces,  which  are  thirteen  in  number,  each 
rise  into  a  kind  of  obtuse  t)oint.  The  hiar^in,  near 
the  tail,  is  deeply  serrated.  The  head  is  large,  flat;> 
triangular,  and  covered  with  a  warty  Ikin.  The 
tnouth  is  wide,  and  the  mandibles  are  sharp.  Thte 
neck,  though  it  appears  short  and  thick  when  the 
apimal  is  at  rest,  is  capable  of  being  stretched  out 
to  a  third  of  the  length  of  the  shell.  The  toes  are 
connected  by  a  web,  and  the  claws  are  long  and 
stout.  The  tail  is  straight,  and  aboitt  two-thirds  of  the 
length  of  the  shell.  In  its  general  colour  this  spe- 
cies is  of  a  dull  chesnut  brown,  paler  beneath  than 
above. 


» 


Paper  of  Dr.  Garden.    Phil  Tran.  vol.  Iri.  p.  266. 
t  iStkonyms. — ^Tcstudo  tcrpentina,     Linn. — Strrated  Tortoise. 
I'/ir^.—SnappingTortoisey  id  some  parU  of  America.     Snahe  ToTii 
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••  It  preys  on  fisb,  young  water- fo\Vl,  &a  whicb  it 
seizes  with  great  forcCj  at  the  same  time  stretching 
out  its  neck  and  hissing.  Whatever  it  once  seizes 
in  its  mouth  it  retains  with  great  force,  and  will 
suflfer  itself  to  be  raised  up  rather  than  quit  its  hold. 
It  lies  concealed  in  muddy  waters  in  such  a  manner 
^  to  leave  out  only  a  part  of  its  back,  appearing  like 
a  stqne,^  or  rough  piece  of  wood;  by  which  means  it 
is  enabled  the  more  eafily  to  lay  hold  of  such  animals 
as  unguardedly  venture  near  it. 

The  two  following  Species  are  Marine  Tortoises^^  or^ 
as  tbey  are  usually  denominated^  Turtles. 

THE    GREEN    TURTLE*. 

The  Green  or  Esculent  Turtle  inhabits  various 
parts  of  the  southern  seas ;  and  is  brought  to  this 
country  in  great  quantities  from  the  West  India 
islands  to  supply  the  tables  of  our  epicures.  Its 
length  is  often  five  feet  or  upwards,  and  it  frequently 
weighs  ^o  much  as  five  or  six  hundred  pounds.  The 
shell  is  broader  before  than  behind,  where  it  is  some- 
what pointed ;  and  it  consists  of  thirteen  brownish 
divisions,  surrounded  by  twenty-five  marginal  ones* 

It  feeds  on  shell-fish  and  sea  plants,  and  prinoU 
pally  on  the  Zostera  marina^  which  is  often  called 
from  this  circumstance  turtle-grass.  Its  strength  is 
so  great  as  to  allow  it  to  move  along  with  as  many  men 


*  StNOHYMS.-^Tcstudo  Mydas.    Li«».— Common  Green  fur- 
t\tf  Cotmnon  Tnrtlc.    Esculent  Tartlc.     Green  Turtle,    SbouK 
'S^aw'j  Gfrt.  Z(H>L  vol,  3.  tab*  Z2. 
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as  can  stand  on  its  back.  It  sleeps  upon  its  back 
on  the  surface  of  the  water.  The  legs  are  so  far 
fin*sbaped  as  to  be  of  little  other  use  than  to  swim 
with. 

The  inhabitants  of  the  Bahama  islands  ;^q  peca« 
liarly  dexterous  in  catching  the  Turtles.  ,  In  the 
month,  of  April  they  go  in  their  boats  to: the  coasts 
of  Cuba,  and  some  of  the  neighbouring  islands, 
where. in  the  evenings  and  moonlight  nights  they 
watch  the  going  and  returning  of  the  animals  to 
and  from  the  shore,  where  they  lay  their  eggs* 
They  turn  them  on  their  backs  on  the  land,  and 
then  leave  them  to  perform  the  same  operation  on 
others,  as  many  as  they  can  meet ;  for,  when  once 
turned,  they  are  unable  again  to  get  on  their  feeU 
Many  are  taken  in  the  sea,  at  some  distance  from 
the  shore :  these  are  struck  with  *a  kind  of  spear 
whose  shaft  is  about  four  yards  in  tength.  For  this 
work  two  men  usually  set  out  in  arsmall  light  boat 
or  canoe,  one  to  paddle  it  gently  along  and  steer, 
and  the  qtherto  stand  at  the  head  with  his  weapon. 
Sometimes  the  Turtles  are  discovered  swimming 
with  their  head  and  back  out  of  Water,  but  most 
commonly  lying  at  the  bottom  where  it  is  a  fathom 
or  more  deep.  If  the  animal  sees  that  he  is 
discovered,  he  immediately  attempts  to  escape:  the 
men  pursue  and  endeavour  to  keep  ^him  in  sight; 
and,  in  the  chase,  generally  so  far  .tine- him,  that  in 
the  course' of.  half'an  hour  heiinks  .to:  tfre ;  bottom, 
which  afForcfe  an.  opportunity 'tqcstrike  Km. ^wdth  thb 
spear- through  the  sbelU  -The -head  of  the  cpeftr, 
which  now  slips  off  and  is  left  in  his  body,  \s  fas\e.tv^d 
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with  a  string  to  the  pole;  and  by  means  of  this  appa^* 
ratus  they  are  enabled  to  pofsue  him,  if  he  should  not 
be  sufficiently  spent  without :  if,  however,  that  is  the 
case,  he  tamely  submits  to  be  taken  into  the  boat,  or 
hauled  ashore.— There  are  men  who  by  diving  to  the 
bottom  will  get  on  their  backs ;  and  then  by  pressing 
them  down  behind,  and  raising  their  fore  part,  bring 
them  by  force  to  the  surface  of  the  water,  where  some 
person  is  in  watting  to  slip  a  noose  round  their  neck* 

They  very  seldom  go  ashore  except  for  the  purpose 
of  depositing  their  eggs  in  the  sand.  This  is  done 
in  April.  They  dig  a  hole,  at  high-water  mark, 
about  two  feet  deep,  and  drop  into  it  above  a 
hundred  eggs ;  and  at  this  time  they  are  so  intent 
on  the  operation,  that  they  do  not  notice  any  one 
that  approaches  them,  and  they  will  even  drop  the 
eggs  into  a  hat  if  held  under  them^  If,  however, 
they  are  disturbed  before  the  commencement  of 
their  business,  they  always  forsake  the  place.  They 
lay  their  eggs  at  three  and  sometimes  four  dificrcnt 
times,  foprteeh  days  asunder,  so  that  the  young  are 
hatched  and  come  forth  also  at  different  times.  Afler 
having  deposited  the  eggs  they  scratch  the  hole  up 
with  sand,  and  leave  them  to  be  hatched  by  the 
heat  of  the  sun,  which  is  generally  done  in  about 
three  weeks.  The  eggs  are  about  the  size  of  a  tcnr 
nis-ball,  round,  white,  and  covered  with  a  parch- 
ment *like  skin  *. 

Sir  Hans  Sloane  has  informed  us  that  the  inha* 
bitant^  of  Port  Royal  in  Jamaica  had  formerly  no 


itmmimmmmmmmmmmtmim^i*m 


*  Calcsby,  li.  38. 


THE    LOGGERHEAD    TURTLE.  If 

« 

fewer  than  forty  vessels  employed  in  taking  these 
animals,  their  markets  being  supplied  with  Turtle, 
as  ours  are  with  butchers  meat. 

The  introduction  of  the  Turtle,  as  an  article  of 
luxury^  into  England,  Appears  to  have  taken  place 
within  the  last  seventy  years* 

THE  LOGGERHEAD  TURTLE*. 

This  is  one  of  the  largest  species,  and  in  its  ge- 
neral appearance  has-  a  great  resemblance  to  the 
last :  the  head  however  is  larger,  the  shell  broader, 
and  the  number  of  segmentii  of  the  disk  is  fifteen,  of 
which  the  middle  range  is  gibbous  or  protuberant 
towards  their  tips.  The  fore-feet  are  large  and 
strong,  and  the  hind  ones  broad  and  much  shorter 
than  these. — ^They  inhabit  the  seas  about  the  West  In- 
dia islands,  and  they  are  found  in  the  Mediterranean, 
but  particularly  about  the  coasts  of  Italy  and  Sicily. 

They  are  very  strong  and  fierce,  defending 
themselves  with  great  vigour  with  their  legs,  and 
being  able  to  divide  very  strong  substances  with 
their  mouth.  Aldrovandus  Assures  us  that,  on 
oiFering  a  thick  walking-stick  to  the  gripe  of 
one  that  he  saw  publicly  exhibited  at  BoK)gna, 
the  animal  bit  it  in  two  in  an  instant -f-. — Their 
principal  food  is  shell-fish,  which  their  strong  beak 
enables  them  easily  to  break  from  the  rocks. 

They  range  very  far  over  the  ocean.     One   of 


■<^— ••••i^ 


*    Tcstudo  carctta.      Z.i«».— —  jSitfw'i    Gm.  ZqoI.  v*/.  3. 
*»*•  23f  24,  a 9. 

t  Sbaw*8  Gen.  ZooL  iii.  87. 
VOU  III.  C 
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them  was  seen  in  latitude  30*  norths  sleeping  ofli 
the  surface  of  the  water,  apparently  about  midway 
between  the  Azores  and  the  Bahama  idands,  and 
these  were  the  nearest  possible  land.  This  circum- 
stance was  the  more  remarkable  as  it  happened  in 
the  month  of  April,  just  at  their  breeding  time*. 

Lilfe  the  last  species,  they  lay  their  eggs  in  the 
sand.  Their  flesh  is  coarse  and  rink  $  but  their  bo* 
dies  afford  a  considerable  quantity  of  oil,  which  may 
be  u^d  for  various  purposes.  The  plates  of  the 
shellare  not  sufficiently  thick  to  be  of  great  use. 


The  substance  that  we  call  Tortoise-sbeU  is  the 
production  of  the  Imbricated  Turtlef ,  a  species, 
considerably  allied  to  the  present,  that  is  found  in 
the  Asiatic  and  American  seas,  and  sometimes  in 
the  Mediterranean.  The  plates  of  this  species  are 
far  more  strong,  thick  and  clear,  than  in  ^ny  other, 
^nd  these,  constitute  the  sole  value  of  the  animd. 
They  are  semi-transparent,  beautifully  variegated 
with  different  colours,  and,  when  properly  prepared 

and  polished,  are  used  for  a  variety  of  ornamental 
purposes.  They  are  first  softened  by  steeping  in 
boiling  water,  after  which  they  may  be  moulded  into 

almost  any  form  %• 

-■   -   if  ~   — I ^^_________^ — 

*  Catetb7»  11. 40.  f  Tettudo  imbikata  of  Linnvii. 

%  SUw'i  Gen.  Zool.  iiL  89. 
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THE  jinimals  that  compose  this  tribe  feed  on  in- 
sects and  worms,  residing  principally  on  the  ground, 
br  partly  iri  water,  in  dark  and  unfrequented  places, 
from  whence  they  crawl  forth  only  in  the  night.  Many 
of  them  have  an  aspect  very  disgusting  and  unplea- 
sant. Some,  however,  are  furnished  with  slender 
limbs,  and  have  their  toes  terminated  by  flat  circularly 
expanded  tips,  which  enable  them  to  adhere  at  plea* 
sure  to  the  surfaces  of  even  the  smoothest  bodies : 
these  reside  generally  in  the  trees,  where  they  ad- 
here to  the  lower  sides  of  the  leaves  or  branches. 
—Nonei  of  them  drink,  but  all  the  species  absorb 
moisture  through  the  skin. 

They  are  all  oviparous,  and  the  eggs  are  per- 
fectly gelatinous.  From  the  egg  proceeds  a  Tadpole 
without  feet,  but  furnished  with  a  tail  to  aid  its  mo- 
tions in  the  water  :  this  drops  off  as  the  legs  become 
protruded.  In  this  state  they  have  also  a  sort  of 
gills  or  subsidiary  liings;  and  several  of  them  a  small 
tubeon  thelower  lip,  by  means  of  which  they  can  fix 
themsdves  to  bodies,  to  eat,  or  perform  other  func- 
tions. They  all  arrive  at  maturity  about  their  fourth 
year,  and  very  few  outlive  the  age  of  ten  or  twelve. 

The  full-grown  ammals  have  four  feet,  and  their 
body  is  not  covered  with  either  plates  or  scales,  but  is 
entirely  naked.  They  are  destitute  of  tails,  and 
their  hind-legs  arc  longer  than  the  others. 

C  % 
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The  number  of  species  hitherto  described  is  about 
fifty.   These  are  divided  into  three- sections  ;  namely, 

Frogs,  which  have  smooth  bodies,  longish  legs, 
and  discharge  their  eggs  in  a  mass. 

HyliC,  that  have  their  hinddegs  very  long,  and 
the  toes  unconnected  ;  and 

Toadsy  which  have  their  bodies  puffed  up  and 
covered  with  warts.  These  have  also  short  legs,  and 
do  not  leap ;  and  discharge  their  eggs  in  a  very  long 
necklace-like  string. 

tvit  Common  b*roo*. 

r 

The  Common  Frog  is  found  in  great  quantities  in 
TC\o\s\  situations  throughout  Europe.  Its  colour  is 
olive  brown  variegated  above  with  irregular  blackish 
spots.  Beneath  each  eye  is  a  patch  or  mark  that 
reaches  to  the  setting-on  of  the  fore-legs. 

Its  appearance  is  lively,  and  its  form  on  the  whole 
by  no  means  inelegant.  The  limbs  are  well  calcu- 
lated for  aiding  the  peculiar  motions  of  the  animal, 
and  its  webbed  hind-feet  assist  its  progress  in  the 
water;  to  which  it  occasionally  retires  during  the  heats 
of  summer,  and  again  in  the  frosts  of  winter.  Du- 
ring the  latter  period,  and  till  the  return  of  warmer 
weather,  it  lies  in  a  state  of  torpidity,  either  deeply 
j)lunged  in  the  soft  mud  at  the  bottom  of  stagnant 
\vaters,  or  in  the  hollows  beneath  their  banks. 

/ 

*"•  Bana  tcmporaria.    Unn,        Slaws  Gen.  Z0oL,voI.  3.  tab,  39. 


THE    COMMON    FROC.  21 

Its  Spawn,  which  is  cast  generally  in  the  month  of 
March,  consists  of  a  clustered  mass  of  gelatinous 
transparent  and  ?pherical  eggs,  in  the  middle  of.each 
of  which  is  contained  the  embryo  or  tadpole,  in  the 
form  of  a  black  globule.  The  spawn  lies  a  month" 
or  five  weeks,  according  to  the  heat  of  the  weather^ 
ttefore  the  larvae  or  tadpole's  are  hatched. 

The  tadpole,  as  in  several  other  species,  is  furnish- 

"    -  •    ■      .    ,       . » 

ed  with  a  kind  of  small  tubular  suckpr  beneath   the 
lower  jaw,  by  means  of  which  it  hangs  at  pleasure  to 
the  under  surface  of  aquatic  plants.     The  interior  or- 
gans, when  closely  examiried,  are  found  to  differ  ini 
many  respects  from  fhose  of  the  future  Frog.  The  in- 
testines, in  particular,  are  coiled  into  a  flat  spiral  forirj-j 
somewhat  resembling  H  cable  in  miniature.     WKeri 
the  animal  is  about  six  weeks  old  the  hind-legs  appear, 
and  in  about  a  fortnight  these  are  succeeded  by  lh^ 
fore-legs  :  in  this  state  it  seems  to  have  alliance  both 
to  theFrog  andLizard.    Not  long aflerwai'ds the  form   . 
is  completed,  and  it,  for  the  first*  tinae,  ventures  upon 
land.     Frogs  are  at  this  period  often  seen  wandering 
about  the  brinks  of  the  water,  in  such  multitudes  as  to 
astonish  mankind, and  induce  abeliefamongthe  vulgar 
of  their  having  descended  in  showers  from  the  clouds^ 
They  now  surrender  their  vegetable  food  for  the 
smaller  species   of  snails,  worms,  and  insects  ;  and 
the  structure  of  their  torigue  is  admirably  adapted  to 
seizing  and  securing  this  prey  :  the  root  Js  attached 
fo  the  fore-part  of  the  mouth,  so  that  when   unem- 
ployed it  lies  with  the  tip. towards  the  throat.     The 
animal  is  by  this  singular  contrivance  enabled  to  bend 
it  to  a  considerable  distance  but  of  its  mOuVVi*  NSfVvcxv 
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it  is  about  to  seize  on  any  object,  it  darts  it  put  with 
great  agility,  and  the  prey  is  secured  onjts  broad  and 
jagged  glutinous  extremity.  This  it  swallows  with  sq' 
instantaneous  a  motion  that  the  eye  can  scarcely  fol- 
low  it*. 

Nothing  canappear  more  awkward  and  ludicrous^ 
than  a  frog  engaged  with  a  large  worm  or  a  small  snake ; 
for  nature  seems  to  have  put  a  restraint  upon  the  vo- 
racity of  these  animals,  by  forming  them  very  inaptly 
for  seizing  and  holding  their  larger  prey.  Dr.  Tpvvn- 
spn  had  a  large  Frog  that  one  day  swallowed  in  hift 
presence  a  Blind- worm  f  n^ar  a  span  long,  w^ich  ia 
its  struggles  frequently  got  half  its  body  out  again; 
when  completely  swallo\yed,  itscpjitortions  wei:e  very; 
visible  in  the  flaccid  sides  of  its  victor  J. 

With  respect  to  the  popular  superstition  that  ^''ro^ 

^equently  descend.from  the  clouds,  Mr.  Ray  informs 
us,  that  as  he  was  riding  one  afternoon  in  Berkshire^ 
he  was  much  surprised  at  seeing  an  immense  multi* 
tude  of  Frogs  crossing  the  road.  On  further  exami- 
nation he  found  two  or  three  acres  of  ground  nearly 
covered  with  them ;  they  were  all  proceeding  in  the 
same  direction,  towards  some  woods  and  ditches  that 
were  before  them.  He  however  traced  them  back 
to  the  side  of  a  v^ry  large  pond,  which  in  spawning- 
1;me  he  was  informed  always  abounded  so  much  with 
Frogs,  that  their  croaking  was  frequently  heard  to  a 
great  distance  ;  and  he  therefore  naturally  concluded 
lliat  instead  of  being  precipitated  from  the  clouds^ 
they  had  been  bred  there,  and  had  been  invited  by  a 


•  Shaw's  Gen.  Zool.  iil  97.        f  Anguit  fragirn  of  Linnxat< 
If,  Toiiri>soD*8  Tracts. 
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refreshing  shower,  which  had  just  before  fallen,  to  go 
out  either  in  pursuit  of  food  or  of  a  more  convenient 
habitation*. 

Frogs  are  numerous  in  the  parts  of  America  about 
Hudson*s  Bay  as  far  north  as  latitude  6 1  ^  They  fre- 
quent there  the  margins  of  lakes,  ponds,  rivers,  and 
swamps ;  and  as  the  winter  approaches,  they  burrow 
under  the  moss,  at  a  considerable  distance  from  the 
water,  where  they  remain  in  a  frozen  state  till  spring. 
Mr.  Heame  says  he  has  frequently  seen  them  dug  up 
with  the  mo^  frozen  as  hard  as  ice.  In  this  state  their 
legs  are  as  easily  bipken  off  as  the  stem  of  a  tobacco 
pipe,  without  giving  them  the  least  sensation : 
but  by  wrapping  them  up  in  warm  skins,  and  ex- 
posing them  to  a  slow  fire,  they  soon  come  to  life, 
and  the  mutilated  animals  gain  their  usual  activity  : 
if,  however^  they  are  permitted  to  freeze  again,  they 
are  past  all  recovery  f . 

The  0K)de  of  respiration  in  these  animals,  in  com- 
mon with  many  of  the  other  reptiles,  is  exceedingly 
curious.  The  organs  adapted  to  this  use  are  not. 
placed  in  the  belly,  nor  in  the  lungs  themselves,  but 
in  the  mouth.  Behind  the  root  of  the  tongue  is  the 
slit-like  opening  of  the  trachea  :  and  at  the  front  of 
the  upper  part  of  the  head  are  two  nostrils,  through 
which  the  animal  always  draws  the  air,  never  open- 
ing its  mouth  for  this  purpose.  Indeed  the  jaws  du- 
ring this  action  are  kept  closely  locked  into  each 
other  by  grooves  f  for  if  the  mouth  is  kept  open  it  can- 
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not  respire  at  all,  and  the  animal  will  presently  he 
seen  -struggling  for  breath.  When  we  observe  it 
carefully,  we  perceive  a  frequent  dilatation  and  con- 
traction in  the  skinny  bag^Iike  part  of  the  mouth 
which  covers  the  under  jaw.  From  this  it  would  ap- 
pear at  first  sight,  as  if  the  creature  lived  all  the  while 
on  one  mouthful  of  air,  which  it  seems  to  be  playing 
backwards  and  forwards  betwixt  its  mouth  and  lungs. 
But  for  each  movement  in  the  jaw  a  corresponding 
twirling  movement  may  be  observed  in  the  nostrils. 
The  mouth  seems  therefore  to  form  a  sort  of  bellows, 
of  which  the  nostrils  are  the  air-holes,  and  the  mus- 
cles of  the  iaws  by  their  contraction  and  relaxation 
make  the  draught.  The  nostrils  are  so  situated  that 
the  least  motion  on  them  enables  them  to  perform  the 
office  of  a  valve.  By  the  twirl  of  the  nostril  the  air 
is  let  into  the  mouth,  when  a  dilatation  of  the  bag 
takes  place  :  it  is  then  emptied  from  the  mouth, 
through  the  slit  behind  the  tongue,  into  the  lungs,, 
when  there  is  a  slight  motion  in  the  sides  of  the  ani- 
mal, and  the  muscles  of  the  abdomen  again  expel  it ; 
and  soon  afterwards  a  second  twirl  in  the  nostrils 
takes  place,  and  the  like  motions  follow.     Thus  it 

« 

appears  that  the  lungs  are  filled  by  the  working  of  the 
jaws,  or,  in  other  words,  that  Frogs  swallow  air  much 
in  the  same  manner  that  we  swallow  food. 

Frogs  cast  their  skins  at  certain  periods. — They 
arrive  at  full  age  in  about  five  years,  and  are  supposed 
to  live  to  twelve  or  fifteen. — Their  voice  is  hoarse  and 
unpleasant.— They  are  so  tenacious  of  life  as  to  sur- 

* 

vive  even  the  loss  of  their  head  for  several  hours. 
This  species  is  not  bo  much  in  request  for  food,  as 
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the  followinif,  not  being  so  white,  nor  altogether  » 
palatable.  The  hind-legs,  however,  are  eaten,  and 
the  fore-legs  and  livers  often  forcuan  ingredient  in  the 
continental  soups*  i 


> . 


THE    EDIBLE    FROG*. 

The  Edible  Frog  is  considerably  larger  than  the 
common  species,  and^  though  somewhat  rare  in  Engi* 
knd,  is  found  in  plenty  in  Italy,  France,  find  Gcr^ 
many.* 

Its  colour  is  an  olive  green,  distinctly  marked  with 
black  patches  on  the  back,  and  on  its  limbs  with; 
transverse  bars  of  the  same.  From  the  tip  of  the 
nose,  three  distinct  stripes  of  pale  yellow  extend  to 
the  extremity  of  the  body,  the  middle  onq  slightly 
depressed,  and  the  lateral  ones  considerably  elevateds 
The  under  parts  are  of  a  pale  whitish  colour  tinged 
with  green,  and  marked  with  irregular  brown  spots. 

The  spawn  of  the  present  species  is  not  often  de*- 
posited  before  the  month  of  June.  During  this  sea-* 
son  the  male  is  said  to  croak  so  loud  as  to  be  heard 
to  a  great  distance.  In  some  particular  places  where 
these  animals  are  numerous,  their  croaking  is  very 
oppressive  to  persons  unaccustomed  to  it; 

The  globules  of  spawn  are  smaller  than  those  of 
the  Common  Frog,  and  the  young  are  considerably 


*  Synonyms. — Rana  esculenta.     Xi»ii."— Esculent  Frog,  Green 
Fro^.   Sbaw.^-'^Me  Fro^.    Penn,  ""^r^ Shaw's  Gen.  ZooLvoh  J* 
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feflger  in  attaining  their  complete  state,  this  deldoitt 
taking  place  till  November.  They  arrive  at  their  fiitt 
growth  in  about  four  years,  and  live  to  the  age  of  riii« 
teen  or  seventeen.— They  are  excess! vdy  voraciou9> 
frequently  seizing  young  birds,  and  even  mice,  which 
like  the  rest  of  their  prey  of  snails,  worms,  &c.  they 
swallow  whole*. 

These  poor  creatures  are  brought  from  the  country, 
thirty  or  forty  thousand  at  a  time,  to  Vienna^  and 
sold  to  the  great  dealers,  who  have  conservatories  for 
them,  which  are  large  holes,  four  or  five  feet  deep^ 
4ag  in  the  ground,  the  mouth  covered  with  a  boards 
tad  in  severe  weather  with  straw,  fn  these  conser* 
vatories,  even  during  a  hard  frost,  the  frogs  never  be* 
eome  quite  torpid*  When  taken  out  and  placed  on 
their  backs^^  they  are  always  sensible  of  the  change^ 
and  have  strength  enough  to  turn  themsdves.  They 
get  together  in  he^,  one  upon  another,  instinctively, 
and  thereby  prevent  the  evaporation  of  their  humi- 
dity ;  for  no  Water  is  ever  put  to  them.  In  Vienna,  in 
the  year  1793,  there  were  only  three  great  dealers; 
by  whom  most  of  those  persons  were  supplied  who 
brought  them  to  the  market  ready  for  the  cook  f. 

From  their  spawning-time  being  very  late,  it  is  sup- 
posed that  those  animals  that  are  brought  to  market 
before  the  month  of  June  for  the  Edible  Frog,  are 
cither  Common  Frogs,,  or  sometimes  that  they  arc 
even  Toads* 


*  Shaw's  GcQ.  ZooL  iii.  103*  f  Townson's  TraYcIi,  Z4< 
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This  IS  an  animal  that  freqiicntly  measures  from 
tiie  nose  to  the  hind-feet^  a  foot  and  a  half,  or  up- 
wards. The  colour  of  its  body  is  a  dusky  olive  or 
brown^  marked  with  numerous  dark  spots^  lighter 
beneath  than  above.  The  external  membranes  of 
the  ears  are  large,  round,  and  of  a  brownish  redj^ 
surrounded  by  a  yelfowish  margin* 

The  interior  parts  of  America  are  the  principal 
residence  of  this  species,  where,  at  the  springs  or 
small  rills,  they  are  said  to  sit  in  pairs.  In  Virginia 
they  are  in  such  abundance,  that  there  is  scarcely  a 
single  spring  that  has  not  a  pair  of  them.  When 
suddenly  surprised,  by  a  long  leap  or  two  they  enter 
the  hole,  at  the  bottom  of  which  they  lie  perfectly 
iecure*  The  inhabitants  fancy  that  they  purify  the 
water,  and  respect  them  as  genii  of  the  fountains'J-, 
— Kalm  informs  us  that  they  frequent  only  ponds^ 
and  marshes. 

Their  croaking  is  said  somewhat  to  resemble  the. 
hoarse  lowing  of  a  bull ;  and  when,  in  a  calm 
nighty  many  of  them  are  making  a  noise  toge- 
ther, they  may  be  heard  to  the  distance  of  a 
mile  and  a  half.  The  night  is  the  time  when  they 
croak,  and  they  are  said  to  do  it  at  intervals.     In 
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Or.  Shaw  is  of  opinion  that  Linnaeus  has  described  the  Ar^r 
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this  act  they  arc  either  hidden  among  the  grass  or 
.  rushes^  or  they  arc  in  the  water,  with  their  heads 
above  the  surface  ♦. 

When  alarmed  they  leap  to  a  most  surprising 
distance  at  each  exertion.  A  full-grown  Bull  Frog 
will  sometimes  leap  three  yards.  The  following  story. 
respecting  one  of  them  is  well  authenticated.  The 
American  Indians  arc  known  to  be  excellent  runners^ 
being  almost  able  to  equal  the  best  horse  in  its  swift- 
est course.  In  order,  therefore,,  to  try  how  well  the 
Bull  Frogs  could  leap,  some  Swedes  laid  a  wager  with 
ayoung  Indian,  that  hecouldnot  overtake  one  of  them> 
provided  it  had  two  leaps  beforehand.  They  carried 
a  Bull  Frog  which  they  had  caught  in  a  pond,  into  a 
field,  and  burnt  its  tail.  The  fire,  and  the  Indian 
who  endeavoured  to  get  up  to  the  frog,  had  together 
such  an  effect  upon  the  animal,  that  it  made  its  long 
leaps  across  the  field  as  fast  as  it  could.  The  Indiaa 
pursued  it  with  all  his  might.  The  noise  he  made  io. 
running  frightened  the  poor  frog ;  probably  it  was 
afraid  of  being  tortured  with  fire  again,  and  therefore 
it  redoubled  its  leaps,  and  by  that  means  reached  the 

pond,  which  was  fixed  on  as  their  goal,  before  the 
Indian  could  overtake  itf. 

The  women  are  no  friends  to  these  frogs,  because 
they  kill  and  eat  young  ducks  and  goslings ;  and 
sometimes  they  carry  off  chickens  that  venture  too 
near  the  ponds. — During  winter  they  remain  in  a 
torpid  state  under  the  mud  :  and  in  spring  they 
commence  their  bcllowin;::s. 

•  La  1  Ionian.  f  Kalm. 
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They  are  edible,  and  have  frequently  as  much  meat 
on  them  as  a  young  fowl. — A  few  years  ago  fome 
•f  them  wert;  brought  alive  into  this  country. 

I'HB    TREE    FROG*. 

The  Tree  Frog  is  a  native  of  America,  of  France^ 
Germany,  Italy,  and  many  other  European  regions, 
but  is  not  found  in  Britain.-r-It  is  fmall,  and  of  a  slen-. 
der  and  very  elegant  shape.  Its  upper  parts  arc  green^^ 
and  the  abdomen  is  whitish,  marked  by  numerous  gra* 
nules*  The  under  surfaces  of  the  limbs  are  reddish  : 
and  on  each  side  of  the  body  is  a  longitudinal  blackish 
or  violet-coloured  streak.  The  body  is  smooth  above, 
andthe  hind-legs  are  very  long  and  slender.  At  the 
end  of  each  toe  is  a  round,  fleshy,  concave  apparatus, 
not  unlike  the  mouth  of  a  leech,  by  means  of  which 
the  animal  is  enabled  to  adhere  even  to  the  most  po- 
lished surfaces.f . 

"  During  the  summer  months  it  resides  principally 
on  the  upper  branches  of  the  trees,  where  it  wan- 
ders among  the  foliage  in  quest  of  insects.  These  it 
catches  with  great  dexterity,  stealing  softly  towards 
them  as  a  cat  does  towards  a  mouse,  till  at  a  proper 
distance,  when  it  makes  a  sudden  spring  upon  them, 
of  frequently  more  than  a  foot  in  height. — It  often 
suspends  itself  by  its  feet,  or  abdomen,  to  the  under 
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|iait$ofl6dve$>  remaining  thus  concealed  aition^  the 
foliage. 

The  skin  of  the  abdomen  is  covered  with  fmaH 
glandular  granules  of  such  a  nature  as  to  allow  the 
animal  to  adhere  as  well  by  these  as  by  the  toes. 
It  will  even  stick  to  a  glass  by  pressing  its  belly 
against  it.  - 

Although  during  sumtncr  it  inhstbits  the  wood^^  yfet 
about  the  end  of  autumn  it  retired  to  the  Waters^  and 
lies  concealed  in  a  torpid  state^  in  the  itiud  ot  under 
the  banks^till  the  spring;  when, on  the  tetum  of  waftit 
weather^  it  emerges,  like  the  rest  of  the  genns,  to  de-» 
posit  its  spawn  in  the  water.  At  this  pttitA  the  mil6 
inflates  its  throat  in  a  surprising  maniier^  forming  at 
large  sphere  beneath  its  head.  If  also  eicerts  a  very 
loud  and  sharp  croak,  that  is  heard  to  a  vast  distance* 
The  tadpoles  become  perfected  about  the  htgiht\mg 
of  August,  and  they  soon  afterwards  begin  fo  adeefudf 
the  adjacent  trees. 

During  their  residence  in  tbe  trees,  theS6  frogd  are 
particularly  noisy  in  the  evenings  on  the  approach  of 
tain.  They  are .  indeed  so  excellent  as  bai^ometers, 
that,  if  kept  in  glasses  in  a  roorn^  and  supplied  with 
proper  food,  they  afford  sore  presage  of  changes  of  the 
weather  *. 

In  order  to  make  some  observations  on  the  re(pi- 
ration  of  the  Reptile  tribe.  Dr.  Townson  had  among 
etbera  some  Tree  Frogs.  He  kept  them  in  a  win- 
dow, and  appropriated  to  their  use  a  bowl  of  water,  in 
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Vfhich  they  lived.    They  soon  grew  quite  tame  j  and 
to  two  that  he  had  for  a  considerable  length  of  time, 
and  were  particular  favourites,  he  gave  the  names  of 
Damon  and  Musidora,     In  the  hot  weather  when- 
ever they  descended  to  the  floor  they  soon  became 
lank  and  emaciated.    In  the  evening  they  seldom 
failed  to  go  into  the  water,  unless  the  weather  was  cold 
and  damp  j  in  which  case  they  would  sometimes  re- 
main out  a  couple  of  days.     When  they  were  out  of 
the  water,  if  a  few  drops  were  thrown  upon  the  board, 
ftey  always  applied  their  bodies  as  close  to  it  as  they 
could  i  and  from  this  absorption  through  the  skin, 
though  they  were  flaccid  before,  they  soon  again  ap- 
peared plump.     A  Tree  Frog  that  had  not  been  in  the 
water  during  the  night  was  weighed,  and  then  im- 
HierBed  :  afler  it  had  remained  about  half  an  hour  in 
the  bowl,  it  came  out,  and  was  found  to  have  ab- 
sorbed nearly  half  its  own  weight  of  water.     From 
other  experiments  on  the  Tree  Frogs  it  was  discover- 
ed that  they  frequently  absorbed  nearly  their  \vhoIe 
weight  of  water,  and  that,  as  was  clearly  proved,  and 
is  very  remarkable,  by  the  under  surface  only  of  the 
body.     They  will  even  absorb  moisture  from  wetted 
blotting-]>aper.     So^netimes  they  eject  water  with  a 
considerable  force  from  their  bodies,  to  the  quantity 
of  a  fourth  part  or  more  of  their  own  weight  *. 

Both  Frogs  and  Toads  will  frequently  suffer  their 
natural  food  to  remain  betbre  them  untouched,  yet 
on  the  smallest  motion  it  makes  they  instantly  seize  it> 
Aknowlcdgeof  this  circumstance  enabled  Dr.Town- 


f 


3S  THE   TREE    FROG. 

son  to  feed  his  favourite  Tree  Frog,  Musidora,throujgh 
the  winter.  Before  the  flies,  which  were  her  usual  food, 
had  disappeared  in  autumn,   he  collected  for  her  a 
great  quantity  as  winter  provision.  Whert  he  laid  any 
of  them  before  her,  she  took  no  notice  of  them,  but 
the   moment  he  moved  them  with    his  breath  she 
sprung  upon  and  ate  them.  Once,  when  flies  were 
scarce,  the  Doctor  cut  some  flesh  of  a  tortoise  into 
small  pieces,  and  moved  them  by  the  same  means* 
She    seized  them,  but  the    instant  afterwards   re^ 
jeeted  them  from  her  tongue.  After  he  had  obtained 
her  confidence,  she  ate,  from  his  fingers,  dead  as  well 
as  living  flies.    Frogs  will  leap  at  a  moving  shadovr 
of  any  small  object ;  and  both  Frogs  and  Toads  will 
soon  become  sufiiciently  familiar  to  sit  on  the  hand, 
and  be  carried  from  one  side  of  a  room  to  the  other, 
to  catch  flies  as  they  settle  on  the  wall. — At  Gottingen 
Dr.  Townson  made  them  his  guards   for  keeping 
these  troublesome  creatures  from  his  dessert  of  fruit, 
and  they  acquitted  themselves  fully  to  his  satisfaction, 
•—He  has  even  seen  the  small  Tree  Frogs  eat  humble- 
bees,  but  this  was  never  done  without  some  contest : 
they  are  in  general  obliged  to  reject  them,  being  in- 
commoded by  their  stings  and  hairy  roughness;  but  in 
each  attempt  the  bee  is  further  covered  with  the  vis- 
cid matter  from  the  frog's  tongue,   and  when  pretty 
well  coated  with  this  it  is  easily  swallowed  *. 

A  Tree  Frog  was  kept  by  a  surgeon  jn  Germany 
for  near  eight  years.  He  had  it  in  a  glass  vessel  co- 
vered with  a  net,  and  during  the  summer  he  fed  it 
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* 

With  flies,  but  in  winter,  it  probably  did  not  eat  at  all, 
as  onJy  a  few  insects,  with  grass  and  moistened  hay. 
Were  put  to  it.  During  this. season  it  was  very  lean  and 
emaciated;  but  in  summer,  when  its  favorite  food 
could  be  had  in  plenty,  it  soon  again  tecame  fat.  In  the 
eighth  winter  it  pined  away  by  degrees,  as  was  supposed, 
on  account  of  no  insects  whatever  being  to  be  had^« 

As  captain  Stedman  was  sailing  up  one  of  the  ri- 
vers of  Surinam  in  a  canoe,  one  of  the  officers  who 
was  with  him  observed,  in  the  top  of  a  mangrove  tree, 
a  battle  between  a  Snake  and  a  Tree  Frog.     Wheil 

1 

the  captain  first  perceived  them,  the  head  and  shoul- 
ders of  the  frog  were  in    the  Jaws  of  the  snake, 
which  w^as  about  the  size  of  a  large  kitchen  poker.  Xhfe 
creature  had  its  tail  twisted  round  a  tough  limb  ofifh^ 
mangrove;  while  the  frog,  which  appeared rdbout  the 
size  of  a  man's  fist , had  laid  hold  of  a  twig  with  his 
hind-feet.      In  this  position  they  wei?e  cpntending,  the 
one  for  life,   the  other  for  his  dinner,  forming  one 
straight  line  between  the  two  branches;  and  thus  they 
continued  for  some  time,  apparently  stationary,  and 
without  a  struggle.    Still  it  was  hoped  that  the  poor 
frog  might  extricate  himself  by  his  exertions:  but 
the  reverse  was  the  case.     The  jaws  of  the  snake  gra- 
dually relaxing,  and  by  their  elasticity  forming  an  in- 
credible orifice,  the  body  and  fore-legs  of  the  frog  by 
little  and  little  disappeared,  till  finally  nothing  more 
was  seen  than  the  hinder  feet  and  claws,  which  were 
at  last  disengaged  from  the  twig,  and  the  poor  creature 
Was'swallowed  whole  by  suctiort  down  the  throat  of 
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his  formidable  adversary.  -He  passed  some  inches 
further  down  the  alimentary  canal,  and  at  last 
stuck,  forming  a  knob  or  knot  at  least  six  times  as 
thick  as  the  snake,  whose  jaws  and  throat  immediatelj 
contracted,  and  reassumed  their  formfer  natural  shape. 
The  snake  being  out  of  reach  of  musket  shot,  they 
could  not  kill  him  to  make  any  further  examination, 
but  left  him,  continuing  in  the  same  attitude,  mo* 
tjonless,  and  twisted  round  the  branch*. 

THE    COMMON    TOADf. 

*  • 

The  Toad  is  an  animal  known  to  every  one : 
and  by  his  livid  appearance,  and  sluggish  and  dis« 
gusting  movements,  is  easily  recognized. 

The  females  deposit  their  spawn  early  in  the 
spring,  in  the  form  of  necklace-like  chains  or  strings 
of  beautifully  transparent  gluten,  three  or  four  feet  in 
length,  inclosing  the  ova  in  a  double  series  through- 
out. These  have  the  appearance  of  so  many  jet- 
black  globules :  they  are,  however,  nothing  more 
than  the  larvae  or  tadpoles  lying  in  a  globular  form. 
These  break  from  their  confinement  in  about  a 
fortnight,  and  afterwards  undergo  changes  very 
similar  to  the  tadpoles  of  the  frog.  They  become 
complete  about  the  beginning  of  autumn,  when  the 
young  animals  are  frequently  to  be  seen  in  immense 
multitudes. 

When  it  is  irritated  the  Toad  emits  from  various 
parts  of  its  skin  a  kind  of  frothy  fluid,  that  in  our 
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climate  produces  no  further  unpleasant  symptoms 
than  slight  inflammation  from  its  weakly  acrimo- 
nious nature.     Dogs,  on  seizing  these  animals,  ap- 
pear to  be  affected  with  a  slight  swelling  in  their 
mouth,  accompanied  by  an  increased  evacuation  of 
saliva.     The  limpid  fluid  also  which  the  Toad  sud- 
denly ejects  from  his  body  when  disturbed,  has  been 
ascertained  to  be  perfectly  free  from  any  noxious 
qualities  whatever :  it  is  merely  a  watery  liquor,  the 
contents  of  a  peculiar  reservoir,  that,  in   case  o£ 
alarm,  appears  to  be  emptied  in  order  to  lighten  the 
body,  that  it  may  the  more  readily  escape*-.     It  is 
its  extremely .  forbidding  aspect  only  that  has  ob- 
tained for  the  Toad  its  present  unjust  character  of 
being  a  poisonous  animal.     He  is  on  this  account 
persecuted  and  murdered  wherever  he  appears,  on 
the  supposition  merely,  that,  because  he  is  ugly,  he 
must  in  consequence  be  venomous.     Its  eyes  are, 
however,  proverbially  beautiful,  having  a  briHiant 
reddish    gold-coloured   iris    surrounding   the    dark 
pupil,  and  forming  a  striking  contrast  with  the  re- 
mainder of  its  body  f :  hence  Shakespere,  in  Romeo 
and  Juliet,  remarks. 

Some  say  the  Lark  and  loathed  Toad  change  eyes. 

Its  reputation  as  a  poisonous  animal  obtained  for 
it,  among  the  superstitious,  many  preternatural 
powers;  and  th6* reputed  dealers  in  magic  ar^  are 
reported  to  have  made  much  use  of  it  in  their  com- 
pounds. This  circumstance  caused  it  to  be  inserted 
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among  the  ingredients  adopted  by  the  witches  m 
Macbeth  to  raise  the  spirits  of  the  dead : 

Toad  that  under  Ihe  cold  stone 
'  Days  and  nights  has  thirty-one 
Sweltcr'd  venom,  sleeping  got. 
Boil  thou  first  i*  th*  charmed  pot. 

It  is  no  difficult  task,  singular  as  it  may  appear  ' 
to  those  who  never  attended  much  tothis  animal, 
to  render  it  quite  tame,  so  that  it  may  be  taken  in 
the  hand,  and  carried  about  a  room  to  catch  the 
flies  that  alight  on  the  walls.  A  correspondent  of 
Mr.  Pennant  gave  him  some  curious  particulars  of 
a  domestic  Toad,  which  was  remarked  to  continue 
in  the  same  place  for  upwards  of  thirty-^six  years.  It 
frequented  the  steps  before  the  hall-door  of  a  gen- 
tleman's house  in  Devonshire.  By  being  constantly 
fed,  it  was  rendered  so  tame  as  always  to  come  put 
of  its  hole  in  an  evening  when  a  candle  was  brought, 
and  look  up,  as  if  expecting  to  be  carried  into  the 
house,  where  it  was  frequently  fed  with  iosects.  An 
animal  that  is  so  generally  detested,  being  so  much  • 
noticed  and  befrfendcd,  excited  the  curiosity  of  all 
who  came  to  the  house ;  and  even  the  females  so 
far  conquered  the  horrors  instilled  into  them  by  their 
*  nurses,  as  generally  to  request  to  see  it  fed^  It  ap- 
peared most  partial  to  flesh  maggots,  which  were 
kept  for  it  in  bran.  It  would  follow  them  on  the 
table,  and,  when  within  a  proper  distance,  would  fix 
its  eyes  and  remain  motionless  for  a  little  while,  ap- 
parently to  prepare  for  the  stroke,  which  was  in- 
stantaneous.   It  threw  out  its  tongue  to  a  great 
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distance,  and  the  insect  stuck  by  the  glutinous  matter 
to  its  tip,  and  'was  swallowed  by  a  motion  quicker 
than  the  eye  could  follow.  This  it  was  enabled 
to  do,  from  the  root  of  the  tongue  (as  in  the  Frog) 
being  attached  to  the  fore-part  of  the  mouth,  and 
lying  when  at  rest  with  the  tip  towards  the  throat. 
After  being  kept  above  thirty-six  years,  it  was  at 
length  destroyed  by  a  tame  raven,  which  one  day 
seeing  it  at  the  mouth  of  its  bole,  pulled  it  out^ 
and  so  wounded  it,  that  it  died  not  a  great  while 
afterwards*. 

The  Spider  was  formerly  Considered  an  inveterate ' 
enemy  to  thcToad,  and  it  has  been  said  that  whenever 
they  met  a  contest  always  took  place,  in  which,  from 
its  superior  dexterity  and  address,  the  former  often 
proved  victorious.  If  this  relates  to  the  European 
Spiders  and  Toads,  it  is,  most  surely,  altogether 
devoid  of  foundation. 

In  the  conclusion  of  this  article  it  may  be  expected 
that  we  should  not  leave  entirely  unnoticed  the  ob- 
servations that  have  been  made  respecting  living 
Toads  being  found  inclosed  in  solid  substances. —  * 
Though  it  is  necessary  yiat  we  should  make  some 
allowances  for  that  natural  love  of  the  marvellous 
which  pervades  the  great  mass  of  mankind,  yet  we 
have  too  many  respectable  authorities  to  vouch  for 
the  fact,  and  too  frequent  instances  of  its  recur- 
rence, to  allow  us  to  doubt  that  these  animals  have 
been  discovered  alive  in  blocks  of  stone,  and  in  the 
soli4  trunks  of  trees. 


*  Pcnii:  Brit.  Zool.  App.  voU  iii.  p.  380— j^S. 


38  THE   COMMOK   TOAD. 

To  account  for  ^  extraordinary  a  phenomenon, 
a  French  writer,  M.  Lecat,  says  that'  some  philoso- 
phers have  been  of  opinion,  that  the  eggs  of  these 
animals,  created  at  the  beginning  of  the  world,  and 
floating  about  on  the  watery  expanse,  have  since 
that  time  been  inclosed  in  the  interior  parts  of  rocks. 
But  he  contradicts  this  opinion  by  remarking,  that 
the  creation  of  an  egg  is  not  sufficient ;  and  that 
it  must  be  hatched  in  order  to  produce  a  living 
creature.  He  considers  it  also  as  impossible  that 
such  animals  can  be  as  old  as  the  stones  or  sub- 
stances  in  which  they  are  found  ;  and  rather  thinks 
that  a  hatched  egg,  in  all  the  cases  mentioned,  may 
have  fallen  by  chance  into  some  small  cavity  where 
it  was  secured  from  petrifaction.  He  remarks  that 
eggs,  when  rubbed  over  with  varnish  so  as  to  be 
defended  from  the  effects  of  the  air,  may  be  pre- 
served fruitful  for  years;  and,  therefore,  believes 
that  an  egg  so  secured  in  the  centre  of  a  rock 
might  retain  its  activity  for  thousands  of  years : 
hence  he  concludes  that  the  egg  is  of  great  anti^. 
quity,  but  not  the  animal*. 

At  a  period  like  the  present,  when  so  many 
things  are  made  the  subject  of  experiment,  atod 
nature  is  compelled  as  it  were  to  discover  her  most 
hidden  secrets,  it  is  somewhat  surprising  that  she 
has  not  been  put  to  the  proof  in  this  respect.  Such 
experiments  would  require  little  or  no  expense :  it 
would  only  be  necessary  to  make  a  deep  hole  in  a 
stone,  inclose  some  animal  in  it,  and  prevent  the  air 
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from  penetrating  it ;  or  eggs  only  might  be  put  into 
the  stone.  As  most  of  the  animals  found  in  stones 
are  of  the  amphibious  kind,  it  would  be  proper  to 
study  the  habits,  nature,  and  mode  of  living  pecu- 
liar to  that  class;  and  it  wouikTbe  attended  with  most 
advantage  if  several  experiments  were  made  at  the 
same  time,  in  order  that  the  state  of  the  anijnals  at 
different  periods  might  be  examined.  By  these 
means  alonesomecertain  conclusions  might  be  drawn, 
respecting  a  circumstance  which  at  present  seems  to 
surpass  the  powers  of  comprehension, 

THE  PiPA*. 

The  Pipa  is  a  native  of  Surinam,  and  at  first 
view  appears  an  extremely  hideous .  and  deformed 
animal.  It  is  considerably  larger  than  our  Toad, 
has  a  flattish  body,  and  a  somewhat  triangular  head. 
The  mouth  is  very  wide,  and  furnished  at  the  edges 
or  comers  with  a  kind  of  cutaneous  appendage. 
The  fore-feet  have  four  long  and  thin  toes,  each 
divided  at  the  tip  into  four  distinct  parts,  which, 
when  inspected  with  a  magnifier,  are  found  to  beeach 
again  obscurely  subdivided  almost  in  a  similar  man- 
ner. The  hind-feet  have  five  toes  united  by  a  web. 
The  male  is  larger  than  the  female. 

This  creature,  in  the  production  of  its  young, 
affords  a  very  singular  deviation  from  the  usual 
course  of  nature.     On  the  back  of  the  female  arc 
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forrtied  certain  cavities,  opening  outward,  and  some- 
what resembling  the  ceHs  of  a  bee-hive.     They  are 

• 

of*  a  circular  form,  abotit^  half  an  inch  deep,  and 
each  nearly  a  quarter  of  aft'  iVith  in  diameter.  They 
are  at  a  little  distance  frotn-  dJsfeh  other,  andi  some- 
what irregularly  ranged.  At  a  certain  period  of 
incubation,  if  it  may  be  so  called,  in  each  of  these 
shells  is  found  a  little  live  Toad,  an  exact  miniature 
in  all  respects  of  its  parent ;  but  how  it  finds  sul>-- 
^istence  there  (for  the  creature  has  no  adhesion  t<s^ 
the  parent,  but  may  be  easily  taken  out,  as  from  a? 
ca^e,  and  again  replaced  without  injurv)  does  not 
Si^ewi  as  yet  to  be  fully  ascertained.  Mr.  Ferman, 
t\?&©' has  described  this  animal,,  declares  himself  to 
Have  been,  an' -^JTe' witness  to  the  procedure.  The 
d^g^  are  generated  wFthiu  the  female,  who,  wheff 
iHk^.y  have  attained  the  proper  degree  of  maturity,,  de- 
igmiis  them  on  the  ground.  The  male  amasses  to^- 
jether  the  heap,  and  deposits  them,  with  great 
crafe,  on  the  back  of  tlie  fcmafe,  where. after  impreg- 
nation they  are  pressed  into  the  cellules,  which  arc 
at  that  period  open  for  their  reception,  and  afterwards 
close  over  them.  The  ova  remain  in  the  cellules  tilt 
the  second  birth,  which  takes  place  in  somewhat 
fcss  than  three  months,  when  the  young  emerge 
from  the  back  of  the  parent,  compklcly  formed-. 
During  the  time  of  concealment  they  undcrgo>  fli^ 
usual  change  of  the  rest  of  the  geffusy  into  the*  tad!- 
pole  slate,  which  they  entirely  put  off  before  their 
final  exfrusioni. 

Iiai  ikh  sing^ular  production  of  youDig,  Hbt  'Pijpi 
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seems  to  bear  considerable  analogy  to  the  different 
species  of  Opossum. 

Ferman  says  that  the  Pipa  is  only  calculated  for 
having  one  breed.  The  number  of  young  produced 
by  a  female  that  he  observed  was  seventy-five ;  and 
they  were  all  perfected  in  the  Space  of  five  days 
after  the  first  appeared*. 
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THE  Lizards,  from,  in  many  instances,  an  uo^ 
pleasant  appearance,  have,  with  the  Toad,  obtained 
the  repute  of  being  venomous.  The  whole  tribe  is 
however  perfectly  destitute  of  poison,  and,  except  in 
three  or  four  of  the  enormously  large  species, 
altogether  inoffensive. 

They  are  chiefly  inhabitants  of  the  warmer  regions, 
and  in  general  possess  considerable  agility.  The  lar- 
ger ones  live  on  animals  which  they  seize  by  strata- 
gem, and  the  smaller  or^es  on  insects.  Many  of  them 
serve  mankind  for  food.  The  aquatic  species  under- 
go a  metamorphosis,  being  first  in  a  larva  state.  Most 
of  them  are  produced  from  eggs  externally,  but  some 
are  brought  forth  alive.  In  this  genus  are  found  near- 
ly  the  largest  and  the  smallest  animals  in  the  creation. 

The  body  is  elongated,  naked>  and  furnished  with 
a  tail  and  four  equal  legs. 

■  I  'I  ■  ■  I    I    r       I        ■  ■  PIMM  I  ■■■■    II  ■    ..       ■    I  .    I        I        I  I       ■      I 
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CROCODILE*. 

The  Crocodile  is  an  animal  perhaps  too  com- 
monly found  near  the  large  rivers  in  various  parts^ 
both  of  Asia  and  Africa,  where  it  attains  the  amazing- 
length  of  twenty-five  feet  and  upwards.  The  ar- 
mour with  which  the  upper  part  of  the  body  is  coated, 
may  be  numbered  among  the  most  elaborate  pieces  of 
Nature's  mechanism.  In  the  full-grown  animal  it  is 
so  strong  as  easily  io  repel  a  musquefball:  on  the 
lower  parts  it  is  much  thinner  and  more  pliable.  The 
whole  animal  appears  as  if  covered  with  the  most 
regular  and  curious  carved  work.  The  colour  of  the 
full-grown  Crocodile  is  blackish-brown  above  and 
yellowish-white  beneath.  The  upper  parts  of  the  legs 
and  sides  are  varied  with  deep  yellow,  and  in  some 
parts  tinged  with  green.  The  eyes  are  provided  with  a 
winking  membrane,  as  in  the  bird  tribes.  The  mouth 
is  of  vast  width,  and  furnished  with  numerous  sharp- 
pointed  teeth,  thirty  or  more  on  each  Side  of  the  jaws; 
and  these  are^o  disposed  as,  when  the  mouth  is  closed^ 
to  fit  alternately  above  and  below. 

The  Crocodile  and  Alligator  have  the  largest 
mouths  of  almost  any  animals,  and,  in  addition  to  this, 
'  have  both  the  upper  and  under  jaw  moveable.  They 
are  generally  supposed  to  have  no  tongue,  but  this  is 
erroneous;  for  the  tongue  in  each  is  larger  than  that 
of  the  Ox ;  but  it  is  so  connected  with  the  sides  of  the 
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lower  jaw,  as  to  be  incapable  of  being  stretched  far  for-, 
wards,  as-  in  other  animals. 

Except  when  pressed  by  hunger^  or  with  a  view 
of  depositing  its  eggs,  this  enormous  creature  seldoni 
leaves  the  water.  Its  usual  method  is  to  float  along 
upon  the  surface,  and  seize  whatever  animals  come 
within  its  reach  ;  but,  when  this  method  fails,  it  then 
goes  closer  to  the  bank.  There  it  waits  in  patient  ex- 
pectation of  some  land  animal  that  may  come  to  drink ; 
the  dog,  the  bull,  the  tiger,  or  man  himself.   Nothing 

is  to  be  seen  on  the  approach,  nor  is  its  retreat  disco* 
vered  till  it  is  too  late  for  safety.  It  seizes  the  victim 
with  a  spring,  and  goes  at  a  bound  much  farther  than 
such  an  unwieldy  animal  could  be  supposed  to  do.Then 
having  secured  the  prey,  it  drags  it  into  the  water,  in- 
stantly sinks  with  it  to  the  bottom,  and  in  this  manner 
quickly  drowns  it.  Sometimes  it  happens  that  the 
creature  wounded  by  the  Crocodile  makes  its  escape ; 
in  which  case,  the  latter  pursues  with  some  celerity, 
and  often  takes  it  a  second  time.  He  seldom  moves 
far  from  rivers  except  in  covert  and  marshy  places;  so 
that,  in  many  parts  of  the  East,  it  is  very  dangerous  to 
walk  carelessly  on  the  banks  of  unknown  rivers,  or 
among  sedgy  grounds ;  and  still  more  so  to  bathe, 
without  the  utmost  circumspection,  in'  unfrequented 
places;  He  seldom  pursues  his  prey  far  on  shore ;  and 
although  his  pace  is  tolerably  rapid  in  a  direct  line, 
yet  he  is  not  sufficiently  swift  to  overtake  an  active 
man  who  preserves  his  presence  of  mind* 

All  the  rivers  of  Guinea  arc  pestered  with  vast  shoals 
of  Crocodites.  *  On  very  hot  days,  great  numbers  of 
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them  He  basking  on  the  banks  of  rivers,  and  as  soon* 
as  they  observe  any  one  appoach  their  place  they 
plunge  in  with  great  violence. 

Bosman  says,  very  quaintly,  ^^  As  for  their  crying 
^'  and  subtelties  to  catch  men,  I  believe  them  as  much 
^*  as  the  Jews  do  the  Gospel  *."  - 

They  ar^  excessively  voracious,  and  swallow  all 
their  food  whole;  for  their  mouth  is  neither  ibrnished 
tvith  grinding  teeth,  nor  have  the  jaws  any  lateral 
motion.  They  are  said  to  swallow  stones  to  aid 
digestion,  in  the  manner  of  the  seed-eating  birds;. 
and  they  arc  able  to  sustain  abstinence  for  many 
weeks  t  gether. 

The  young  are  produced  from  eggs  deposited  in 
the  sand,  and  hatched  by  the  heat  of  the  sun,  near  the 
bank  of  sdnrre  river  or  lake*  The  female  is  said  to  be 
extremely  cautious  in  depositing  them  unobserved : 
the  general  number  is  from  eighty  to  a  hundreds 
they  are  not  larger  than  those  of  a  Goose,  and  are 
covered  with  a  tough  white  skin.  She  fills  up  the 
hole  carefully  before  she  leaves  them.  In  each  of  the 
two  succeeding  days  she  lays  as  many  more,  which  she 
hides  in  the  same  manner.  The  eggs  are  hatched 
generally  in  about  thirty  days,  when  the  young  im- 
mediately run  into  the  water :  these  arc  devoured  by 
various  kinds  of  fish,  and  their  numbers  are  also 
lessened  by  supplying  food  to  their  own  species.  It  is 
however  in  the  destruction  of  their.eggs  that  the  most 
material. service  is  effected.  The  Ichneumon  f  and 
the  Vultures,  which  are  here  found  in  immense  num- 

*  Bosman*8  Guinea^  239.     f  Viverra  Ichneumon  of  Linnaeus. 
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bers,  seem  peculiarly  appointed  by  Providence  to 
abridge  their  enormous  fecundity,  and  in  this  capacity 
devour  and  destroy  millions  of  the  eggs. 

Crocodiles  are  freqqeiltly  seen  about  the  rivers  in 
Java  in  great  numbers.  The  Javanese  sometimes 
catch  them  with  a  hook  and  line ;  a  circumstance  that 
at  first  would  seem  almost  incredible,  since  they  can, 
with  great  ease,  bite  asunder  the  strongest  rope. ' 
These  people  therefore  use  a  very  loosely  twisted  cord 
of  cotton,  at  the  end  of  which  a  hook  is  fastened  j 
baited  with  raw  flesh.  When  the  Crocodile,  ^fter 
having  swallowed  the  hook,  endeavours  to  bite  the 
cord  asunder,  his  teeth  only  separate  the  fibres,  and 
all  his  attempts  are  of  no  avail.  When  he  is  found 
to  be  festencd,  his  antagonists  come  upon  him  in  great 
numbers,  and,  with  the  weapons  they  have  for  the 
purpose,  soon  destroy  him*. 

In  other  parts  of  the  world  they  are  hunted  by 
means  of  strong  dogs  properly  trained,  and  armed 
with  spiked,  collars. 

The  nativesr  orBiam  taW  Crocodiles  by  placing 
three  or  four  strong  nets  across  a  river,  at  proper  di- 
stances from  each'^other ;  so  that,  if  the  animal  breaks 
through  the  first,  he  may  be  caught  in  some  of  the 
others.  When  he  finds  himself  fastened,  he  lashes 
every  thing  around  him  with  great  violence  with  his 
enormous  tail.  After  he  has  struggled  some  time, 
and  is  become  exhausted,  the  men  approach  in  boats, 
and  pierce  him  in  the  most  tender  parts  of  his  body 
with  spears. 

♦  Ilunberg,  ii.  290. 
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Labat  assures  us,  (but  whether  bis  assertion  is  to 
be  trusted  or  not,  we  cannot  say,)  that  a  negro  armed 
only  with  a  knife  in  his  right  hand,  and  his  left  wrap« 
ped  round  with  thick  leather,  will  venture  boldly  to 
attack  the  Crocodile  in  his  own  element.  As  sooa 
as  he  observes  his  enemy  near,  the  man  puts  out  his 
left  arm,  which  the  beast  immediately  seizes  in  its 
mouth.  He  then  gives  it  several  stabs  below  the  chin, 
where  the  skin  is  very  tender ;  and  the  water  coming 
in  at  the  mouth,  thus  involuntarily  held  open,  the 
creature  is  soon  destroyed. 

The  Crocodile,  from  its  immense  size  and  voracious 
habits,  is  certainly  an  object  of  fear ;  and,  by  no  very 
uncommon  transition  of  sentiment,  has  also  gradually 
become  an  object  of  veneration  ;  arid  offerings  are  in 
somecountries  made  to  it  astoadeity.  The  inhabitants 
of  Java,  when  attacked  by  disease,  will  sometimes  build 
a  kind  of  coop,  and  fill  it  with  such  eatables  as  they 
think  most  agreeable  to  the  Crocodiles.  They  place  the 
coop  upon  the  bank  of  a  river  or  canal,  in  the  perfect 
confidence  that,  by  the  means  of  such  offerings,  they 
shall  get  rid  of  their  complaints;  and  persuaded  that, 
if  any  person  could  be  so  wicked  as  to  take  away 
those  viands,  such  person  would  draw  upon  himself 
the  malady,  for  the  cure  of  which  the  offering  was 
made.  The  worship  of  Crocodiles  was  indeed  a  folly 
among  men  of  antient  date  ;  as  Herodotus  expressly 
says,  that  '*  among  some  of  the  Egyptian  tribes  the  , 
"  Crocodiles  are  sacred,  but  that  they  are  regarded  as 
'^•enemies  among  others.  The  inhabitants  in  the  . 
**  environs  of  Thebes,  and  the  lake  Mceris,  are  firmly 
«« persuaded  of  their  sanctity  ;  and  both  these  tribes 
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*'  bring  up  and  tame  a  Crocodile^  adorning  his  ears 
*•  with  rings  of  precious  stones  and  gold,  and' putting 
*^  ornamental  chains  about  his  fore-feet.  They  also 
*^  regularly  give  him  victuals,  offer  victims. to  him, 
"  and  treat  him  in  the  most  respectful  manner  while 
*'  living,  and,  when  dead,  embalm,  and  bury  him  in  a 
*' consecrated  coffin.'* 

It  is  said  that  even  at  this  day  Crocodiles  are  occa- 
sionally tamed  in  many  parts  of  Africa,  where  they 
are  kept  in  large  ponds  or  lakes,  as  an  article  of 
magnificence  with  the  monarchs  of  those  regions. 
The  Romans  frequently  exhibited  these  animals  in 
tbeir  public  spectacles  and  triumphs. 

The  eggs  of  the  Crocodile  are  numbered  among 
the  delicacies  of  some  of  the  African  tribes,  and  are 
said  to  form  one  of  their  most  favorite  repasts. 

One  of  the  greatest  curiosities  in  the  fossil  world, 
which  the  late  ages  have  produced,  is  the  skeleton  of 
a  large  Crocodile,  almost  entire,  that  was  found  at  a 
great  depth  under  ground,  bedded  in  stone.  Thia 
was  in  the  possession  of  Linkius,  who  wrote  many 
tracts  on  natural  history,  and  particularly  an  accurate 
description  of  this  curious  fossil.  It  was  found  in 
the  side  of  a  large  mountain  in  the  midland  part  of^ 
Germany,  in  a  stratum  of  black  fossil  st6ne,  somewhat 
like  our  common  slate,  but  of  a  coarser  texture,  the 
same  with  that  in  which  the  fossil  fish  in  many  parts 
of  the  world  are  found.  This  skeleton  had  the  back 
and  ribs  very  plain,  and  was  of  a  much  deeper  black 
than  the  rest  of  the  stone.  The  part  of  the  stone 
where  the  head  lay  was  not  found :  it  was  irregularly 
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broken  off  just  at  the  shoulder,  so  as,  however,  in  orie 
pkce,  to  leave  part  of  the  back  of  the  head  in  its  na- 
tural form.  The  two  shoulder- bones- were  very  fair, 
and  three  of  the  feet  well  preserved  ;  the  legs  wei« 
of  their  natural  shape  and  size,  and  the  feet  pre- 
served, ,even  to  the  extremities*  of  the  five  toes  of 
each. 

ALLIGATOR*. 

The  principal  distinction  betwixt  the  Alligator  and 
the  Crocodile  is,  that  this  has  its  head  and  part  of  the 
neck  more  smooth  than  the  other,  and  that  the  snout 
is  considerably  more  wide  and  flat,  as  well  as  mere 
rounded  at  the  extremity.  The  length  of  the  full- 
grown  Alligator  is  seventeen  or  eighteen  feet. 

The  Alligators  are  natives  of  the  warmer  parts  of 
America  ;  and  had  it  not  been  for  an  accident,  these 
inhabitants  of  the  New  World  would  never  have  been 
known  by  any  other  name  than  that  of  Crocodile :  for, 
had  the  first  navigators  seen  any  thing  that  more  re- 
sembled their  form  than  a  Lizard,  they  would  have 
adopted  that  by  which  the  Indians  call  them,  the  Cqy^ 
ntan ;  but  the  Spanish  sailors  remarking  their  great 
resemblance  to  that  little  reptile,  they  called  the  first 
of  them  which  they  saw,  La\^arto  or  Lizard.  When* 
our  countrymen  arrived,  and  heard  that  name,  they 
called  the  creature  a-'LagartOy  whence  was  afterwards 
derived  the  word  AlUgalo  or  Alligator. 


♦Synonyms. — Lacerta  Alligator.  Linn, — ^Jacarc.  Marcgrame*. 
—Crocodile.  La //u;fM;/.-*]^certufi  maxtmus.  Ctf^^iy.— Amc- 
Tican  Crocodile— /Siaw';  Gau  Zool.  vol.  j,  iah.  59* 
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TTiey  are  often  seen  floating  on  the  surface  of  the 
water  Tike  a  log  of  wood,  and  are  mistaken  for  such 
by  various  animals,  which  they  by  this  means  sur- 
prise, and  draw  down  to  devour/  at  leisure.     They 
are  said  also  sometimes  to  form  a  hole  in  the  bank  of 
a  river,  below  the  surface  of  the  water,  and  there  to 
wait  till  the  fish,  that  are  fatigued  with  the  strong 
Gon-ent,  come  into  the  smooth  water  near  to  rest 
themselves,  when  they  immediately  seize  and  devour 
them*.     But  since  they  are  not  able  to  obtain  a  re- 
gular supply  of  food,  from  the  fear  in  which  they  are 
held  by  all  animals,  and  the  care  with  which  these,  in 
general,  avoid  their  haunts,  they  are  able  to  sactain 
a  privation  of  it  for  a  great  length  of  time.     When 
killed  and  opened,  stones  and  other  hard  substances 
are  generally  found  in  their  stomach.     In  many  that 
Mr.  Catesby  examined  there  was  nothing  but  muci- 
lage and  large  pieces  of  wood,  some  of  which  weighed 
seven  or  eight  pounds  each:  the  angles  were  so  worn 
down  that  he  fancied  they  must  have  lain  there  for 
several  months  f.     Two  alligators  that  Dr.  Brickell 
saw  killed  in  North  Carolina,  had  in  their  bellies  se- 
veral sorts  of  snakes,  some  pieces  of  wood,  and  in  one 
of  them  a  stone  that  weighed  about  four  pounds  J. 
The  voracity  of  these  animals  is  so  great  that  they 
do  not  spare  even  mankind  when  opportunity  offers* 
A  short  time  before  M.  Navarette  was  at  the  Manil- 
las, he  was  told  that  as  a  young  woman  was  washing 


*  Du  Pratz>  268.      \  Catesby,  a.  63*   Browne*g  Jamaica,  46X. 
t  Brickell,  134. 
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her  feet  in  one  of  the  rivers,  an  Alligator  seized  and 
carried  her  off.  Her  husband,  to  whom  she  had  been 
but  that  morning  married,  hearing  her  screams,  threw 
himself  headlong  into  the  water,  and,  with  :a  dagger 
m  his  hand,  pursued  the  robber.  He  overtook,  and 
fought  him  with  such  success,  as  to  recover  his  wife: 
but  she,  unfortunately  for  her  brave  rescuer,  in  con- 
sequence of  her  fear,  and  the  lacerations  she  had  re- 
ceived, was  found  to  be  dead*. 

They  deposit  their  eggs,  like  the  Crocodile  and  the 
Turtles,  at  two  or  three  different  periods,  laying 
from  twenty  to  about  twenty-four  at  each  time.  It 
is  said  that  those  of  Cayenne  and  Surinam  raise  a 
little  hillock  on  the  bank  of  the  river  they  frequent, 
and,  hollowing  it  out  in  the  middle,  amass  together  a 
heap  of  leaves  and  other  vegetable  refuse,  in  which 
they  deposit  their  eggs.  This  being  also  covered  up 
with  leaves,  a  fermentation  ensues,  by  the  heat  of 
which,  in  addition  to  that  of  the  atmosphere,  the 
eggs  are  hatched.  They  generally  lay  their  eggs  in 
the  month  of  Aprilf.  Multitudes  of  these  are  de- 
stroyed by  the  Vultures,  and  immense  numbers  of 
the  young  animals  arc  devoured,  as  soon  as  they 
.  reach  the  water,  by  the  various  species  of  fish. 

It  appears  that  the  Alligator,  when  taken,  very 
young,  may  be  in  some  measure  domesticated.  Dr. 
Brickell  saw  one  that  was  taken  not  long  after  being 
batched,  and  put  into  a  large  pond  before  a  planter's 


*  NsiTarette'9  Travels,  Churchiirs  Cull.  ii.  263. 

t  M.  de  la  Borde,  quoted  in  Shaw's  Gen.  Zoolt  iii.  196. 


lonseJ  It  remain^  near  half  a  y.ear^  duriog  whic^ 
time :  it  was  r^illarly  fed  with  the  ^ntr^Is  of  (oyils, 
and  .raw  meat.  It  frequently  came,  into  the  house, 
where  it  wpuld  remain  for  a  short  time,  and  then  rq* 
turnagaio  to  its  shelter  in  the  pond.  It  was  supposed! 
at  last  to  steal  away ,  to  a  creek  near  theplantation ; 
for  it  was  one .  day  missing,  and  from  that  time  was 
never  afterwards  seen  ^. 

Their  voice  is  very,  loud  and  dreadful,  being  strong- 
er than  even  the  roar  of  a  bull.  They  have  an  un- 
pleasant and  very  ppwerful  musky  scent :  M.  Pag^ 
says,,  that  near  one  of  the  rivers  in  America,  where  the 
Alligators  were  very  numerous,  the  effluvia  was  so 
strong  as-  to  impregnate  Iheir  provisions,  and  even  to 
give  them  the  natls^us  taste  of  rotten  musk<f . 

The  teeth  are  as  white  as  ivory,  and  chargers  for 
gons,^nufF-boxes,  and  several  kinds  of  toys  are  made 
with  them.  Those  who  have  eaten  of  their  flesh  say 
that  it  is  white  and  very  delicious :  many  of  the 
American  tribes  are  in  a  great  measure  supported 
by  it 

eoiiiMON  guanaJ. 

This  is  an  animal  that  frequently  occurs  in  Ame« 
rica,  and  both  the  West  and  £ast  Indies^  where  it 
grows  to  four  or  five  feet  in  length.  The  tail  is 
long  and   round  ;  the  back  serrated  ;  and  the  crest 

■     ■  ■  ■   ■  '  «       I     ■         I  w^— — — .— — IPM.— ^^^^,^ 

*  Brickell,  134.  f  Pages,  i.  48. 

:|:  Synonyms.  'Lacerta  iguana.  L/;tff.— -Leguana.  Sela.'^ 
Great  American  Guana.  Common  Guana*  Sbaw^^^^Sbaw*: 
Gen,  Zct^h  vol,  ^.  tab.  tl. 
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d^rfticuiated.    The  individbals  p&y  greatly  la  imh 

lour^  but  their  prevailing  tinge  U  ^  hro^nUib  grtetij 
Un^r  the  chin  there  is  a  p6i2ch  capable  of  gt^atia- 
fiatibn.  ^  ;.    » 

tt  inhabits  therocks^  and  hides  itself  ia  clifisjor 
hollow  trees.  Its  food  is  almost  entirely  confined  to 
vegetables  and  insects,  which  it  swallows  whole ;  aird 
the  fat  of  the  abdomen  assumes  the  colour  of  wbat« 
ever  the  animal  has  last  eaten.  Its  appearance  is  dis-* 
gusting,  and  its  motions  very  slow,  ^^  their  holes^^ 
says  C^tesby,  ^'  being  a  greater  security  th^n  their 
heels/'  Though  not  naturally  amphibious^  it  will 
on  necessity  continue  long  under  water :  in  swim- 
ming  it  keeps  its  legs  close  pressed  to  its  body^  and 
urges  itself  forward  by  means  of  the  tail. 

They  constitute  a  principal  support  of  the  natives 
of  the  Bahamas,  who  go  out  in  their  sloops  to  other 
islands  to  take  them,  which  they  do  by  means  of 
dogs  trained  for  the  purpose.  As  soon  as  caught 
their  mouths  are  sewed  up,  to  prevent  them  from 
biting,  and  some  are  carried  alive  from  hence  to 
Carolina  for  sale  ;  others  are  salted  and  barrelled  for 
home  consumption*. 

They  constitute  a  most  favorite  food  to  the  na* 
tives.  Father  Labat  speaks  highly  of  its  delica^ 
and  fine  flavor,  and  describes  the  mode  in  which 
he,  and  some  others  that  were  along  with  him^  saw 
one  of  them  taken.  "  We  were  attended  (he  says) 
by  a  negro  who  carried  a  long  rod ;  at  one  end  of 


*  Catesby,  li.  64. 
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which  was  fastened  a  piece  of  whipcord  with  a  run- 
ning knot.  After  beating  the  bushes  for  some  time,  the 
negro  discovered  dur  game,  basluog  in  the  sun,  on 
the  dry  lirob  of  a  tree.    On  this  he  began  whistling 
with  all  hb  might;  to  which  the  Guana  was  wonder- 
fully attentive,  stretching  out  his  neck,  and  turning^ 
his  head,  as  if  to  enjoy  it  more  fully.    The'  ncgtof 
now  approached  still  whistling  :  and,  advancing  las/ 
rod  gently,  began  tickling  with  the  end  of  it  the 
8ides.and  throat  of  the  Guana,  which  seemed  mightily 
pleased  with  the  operation ;  for  he  turned   on  his 
back,  and  stretched  himself  out  like  a  eat  befoie 
the  fire,  and  at  length  fairly- fell  asleep.    The  oe* 
gro  perceiving  thi%  dexterously  slipped  the  no6se 
over  his  head,  and  with  a  jerk  brought  him  to'  the 
ground."  .     *:■  .^ 

The  flesh  is  sometimes  roasted,  but  more  usuaUy 
boiled,  the  fat  being  first  taken  out,  which  the  na-* 
tives  nielt  and  clarffy*  -' 

The  Guana  is  an  animal  easily  tamed  if  taken 
yoUng.  Dr.  Browne  kept  a  full-grown  one  about 
his  house  for  more  than  two  monthsi:  at  first  it  was 
very  fierce  and  ill-natured;  butafler  some  days  it 
grew  more  tame,  and  would,  at  length,  pass  the 
greatest  part  of  the  day  on  the  bed  or  couch :  but  it 
always  went  out  at  night.  As  it  walked  along  it  fi-e- 
quently  threw  out  its  forked  tongue;  but  Dr.  Browne 
s^ys  that  during  all  the  time  he  had  it  he  never  ob- 
served that  it  ate  any  thing*. 

*  Browne's  Jamaica,  462. 
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scXly.hzarp^. 

The  scaly  Lizard  is  one  of  the  Brftisb  speciesy  *; 
general  length,  from  the:  hose  to  the  end  of  tbe'tail^' 
is  about  six  inches  and  a  half. '  The  upper*  fart^  of/ 
the  head  is  light  brown,  and  the  back  and  tail  ato; 
variously  striped  and  spotted  with  light  brown^  blaickiif  ' 
white,  and  dark  brownJ  The  under  -partsof  the: 
body  are  of  a  dirty  white.       ■     ".  'v 

Itjs  an  extremely  active  little  creature,  basking  iii. 
hot  weather  on  the  sides  of  dry  banks  or  about  roa&i* 
of  old  trees;  but  pn.;being  observed  it  in£^tantly,irQ^t 
treats  to  its  hiding-place.:  .;.'.:!: 

Its  food  is  chiefly  insects,  which  it  pursues  with, 
great  celerity':    but  Mr.  Edwards  oi^ce  surprised; 
one  of  these  Lizards  in  the  act  of  fighting  with  i  aaialji 
bi»l  that  sate  on  her  nest  in  a  vine  againd:  a  waH, 
with  newly-  hatched  young.    ,He  supposed  that.thei 
Lizard  would  have  made  them  a  prey,:  could  be.tMit 
have  got  them  out  of  the  nest,..  He  .watched  the 
contest  for  some  time ;  but  on  bis  nedr  approach  the 
Lizard  drppped  to  the  grounds  imd  the  bind  .fleir 
ofFf.-  •     :  .  ■    '■'.   ;  ■:  •■ 

Tbeseanima]s.are  themselves  a  prey  to  many  of 
the  felatbered  tribe.  When  an  attempt  is  made  to 
seize  them,  they  generally  eflPect  an  escape  with  con- 
siderable  address.     The  tail  i$  very  brittle,  often 


*  SyN0NYM8.«»Lacerta  agilis.'  Xmn.— Little  brown  Lizard. 
Edwards, — Scaly  L  zard.  Perm.^-'Fenn^  Brit,  Zooh  'vcL  j.  tflb.  a. 
f  Edwardsi  i.  34. 
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snapping  off  with  the  least  roughness  in  handling 
them. 

If  taken, and  kept  in  a  room^  they  may, be  in  a 
great  measure  rendered,  tame  and  familiar.  ; 

.  f       .   I .  . ;  .      .  •  ......        .    - 

PREEN  LIZARD  OF  CAROLINA"^.  , 

These  beautiful  little  animals  are  abtMit  five 
inches  in  length,  and  of  a  dusky  green  ccjour. 
The  male  has. a  red  expansile  pouch  beneath  his 

chin.  .  :  ■  ■:.■;■■'■•   '  ■  I'  -.    •      ..  -.;.■■.■    .■.■•■     .•: 

They  frequetit  the  houses  in  Carolina^  and  are 
sofFered  with  impunity  to  sport  on  the  tables  and' 
windows ;  which  4hey  do  with  great  dexterity,  and  in 
a  very  diverting  inanner..  The  summer  is  the  time 
when  they  are  prindpally  seen;  for  at  the  approach 
of  cold  weather  they  retreat  to  their  recesses  in  the 
boUdws  land  crevices  of  decayed  trees,  where  tbejr 
He  in  a  torpid  state  through  the  winter.  '  : 
. .  They  ate  sometimes  known  to  change  their  co-i 
lour  my  suddenly  :  in  a  hot  day  they  are'  seen  of  a 
green  colour;  but.if  on  the  following  day  .the  wea-» 
thcr-bec36mes  cold,  the.  same  animals  will  often  ap* 
pear  brown. 

It:  frequently:  happens  that  a  few  warm  sunny 
days,  in  the  early  part  of  spring,  so  invigorate 
then),  that  they  come  out  of  their  winter  retire-f 
ments.  If  the  weather  suddenly  changes  to  cold,  they 
are  so  enfeebled  as  to  incapacitate  them  from  again 
seeking  their  retreats,  and  they  die  of  cold. 

Cats  and  the  ravenous  birds  prey  upon  themf*. 

*  ■  '    '■  ■  .Ml  II  1         I      ^ 

K 

*  Lacerta  builaris.  JUnn.    ■■   f  Catesby,U.6j. 
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CHAMJELEON*. 

The  Cbatnaeleon  is  a  native  of  India^  Africa,  and 
some  of  the  warmer  parts  of  Spain  and  PortugaU 
The  usual  length  of  its  body  is  about  ten  inches^ 
and  that  of  the  tail  is  nearly  the  same. 

It  is  perfectly  harmless^  feeding  only  on  insects, 
for  which  the  structure  of  its  tongue  is  peculiariy 
adapted,  being  long  and  missile,  and  furnished  with 
a  dilated,  glutinous  and  somewhat  tubular  tip.    By 
means  of  this  it   seizes   insects  with  the  greatest 
eaae,  darting  it  out  and  instantaneously  retracting  it» 
with  the  prey  secured  on  its  tip,  which  it  swallows 
whole.    The  skin  is  Covered  with  small  warts  or 
granulations,  and  down  the  middle  of  the  back  it 
is  iserrated.    The  feet  have  five  toes  united  three 
and  two  to  enable  it  to  lay  firmly  hold  of  the 
branches  of  trees,  in  which  it  principally  resides ; 
and  to  this  end  also  its  tail  is  prehensile,  and  is 
always  coiled  round  the  branch  till  the  animal  has 
secured  a  firm  footing.    Its  motions  are  extremely 
slow.    The  lungs  are  so  large  as  to  allow  it  to  in* 
flate  the  body  to  a  vast  size.     The  structure  and 
motions  of  its  eyes  are  very  singular  :  these  are  large 
and  globular,  and  so  formed  that  at  the  same  in* 
Btant  it  can  look  in  different  directions.  One  of  them 
may  frequently  be  seen  to  move  when  the  other  is 
at  rest ;  or  one  will  often  be  directed  forwards,  while 
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the  Other  is  attending  to  some  object  behind^  or: 
ia  the  same  manner  upwards  and  downwards* 

The  Chamaeleon  is  principally  celebrated  for  the 
singular  property  that  it  possesses  of  occasionally 
changing  its  colour.  Not  having  ourselves  wit-' 
nessed  this  operation^  we  shall  present  the  reader 
with  the  accounts  of  three  persons  who  have  :  there 
appears  a  considerate  difference  in  the  relations, 
which  the  reader  must  reconcile  as  well  as  he  is  able. 
The  writers  we  here  allude  to  are  D'Obsonville^  Has- 
selquist^  and  Dn  RusseL 

The  colour  of  the  Chamaeleon,  says  D'Obsouville, 
is  naturally  green^  but  it   is  susceptible  of  many 
shades,  and  particularly  of  three  very  distinct  ones ; 
Saxon  green,  deep  green,  and  a  shade  bordering  on 
bloe  and  yellow  green.     When  free,  in  health,  and 
at  ease,  it  is  a  beautiful  green,  some  parts  excepted, 
where  the  skin,  being  thicker  and  rougher,  pnoduces 
gradations  of  brown,  red,  or  light  grey.     When  the 
animal  is  provoked,  in  open  air,  and  well  fed,  it  be- 
comes blue-green ;  but  when  feeble,  or   deprived 
of  free  air;,  the  prevailing,  tint  is  the  yellow^green. 
Under  other  circumstances,  and  especially  at'  the 
approach  of  one  of  its  own  species,  no  matter  of 
which  sex,  or  when  surrounded  and  teased  by  a 
number  of  insects  thrown  upon  him,  he  then,  aU 
most  in  a  moment,  takes  alternately  the  three  dif- 
ferent tints  of  green.    If  he  is  dying,  particularly  of 
hunger,  the  yellow  is  at  first  predominant ;  but  in 
the  first  fitageof  putrefaction  this  changes  to  the  to- 
lour  of deadleaves. 
It  seems  that  the  causes  of  thtse  different  varie- 
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ties  are  several :  and  firsts  the  blood  of  the  CbamaS' 
leon  is  of  a  violet  blue,  which  colour  it  will  preserve 
for  some  minutes  on  linen  or  paper^  especially  on  such 
as  have  been  steeped  in  alum-water.  In  the  second  - 
}dace,  the  different  tuniclesof  the  vessels  areyellow, 
as  well  in  their  trunks  as  in  their  ramifications. 
The  epidermis^  or  exterior  skin,  when  separated 
from  the  other,  is  transparent^  without  any  colonr  'i- 
and  the  second  skin  is  yellow,  as  well  as  all  the  lit* 
tie  vessels  that  touch  it.  Hence  it  is  probable  that 
the  change  of  colour  depends  upon  the  mixture  of 
blue  and  yellow,  from  which  result  different  shades 
of  green.  Thus,  when  the  animal,  healthy,  and 
well  fed^  is  provoked,  its  blood  is  carried  in  greater 
abundance  from  the  heart  towards  the  extremities, 
and,  swelling  the  vessels  that  are  spread  over  the 
skin,  its  blue  colour  subsides  the  yellow  of  the  ves- 
selsy  and  produces  a  blue  green  that  is  seen  through 
the  epidermis.  When,  on  the  contrary,  the  animal 
is  impoverished  and  deprived  of  free  air,  the  exterior 
vessels  being  emptier,  their  colour  prevails,  and 
the  animal  becomes  a  yellow^green  till  it  recovers 
its  liberty,  is  well  nourished,  and  without  pain> 
when  it  regains  the  colour;  this  being  the  conse- 
quence of  an  equilibrium  in  the  liquids,  and  of  a 
due  proportion  of  them  in  the  vessels  '^. 

Hasselquist  says,  that  he  never  observed  ^  the 
Chamaeleon  assume  the  colour  of  an  external  object 
presented  to  its  view,  although  he  made  several  ex« 
perimenta  for  the  purpose.      He  says  its  natural 
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edpur   Is  an   Iron  grey^   or  black  mixed  with  a 
L'ttle  grey.    This  it  sometimes  changes,    and  be^ 
comes  entirely  of  a  brimstbnC'-yeilow,  whicb^  except 
the  former,  is  the  colour  it  most  frequently  assounes. 
It  soknetimes  takes  a^  darker  or  greenish  yellow,  and 
sometimes  a  lighter.    He  did  not  observe  it  assume 
any  other  colours^  such  ai^  blaQf  red,  purple,  &c. 
When  changing  from  black  to  yellow,  the  soles  of 
its  feet,  its  head,  and  the  bag  under  its.  throat,  were- 
the  first  tinged,  and  then'  by  degrees  that  colour 
spread  over  the  rest  of  the  body.     He  several  times 
saw  it  fnarked  with  large  spots-  pf .  both  colours  all 
over  its  body,  which  gave  it  an  elegant  appearance. 
When  it  became,  of  an  iron  grey .  it  dilated  its  skin^ 
and  became  plqmp  and  handsome  ^  but  as  soon  as 
it  turned  yellow,  it  contracted  itself,  and  appeared 
empty,  lean  and  ugly :  and  the  nearer  it  approached^ 
in  colour  to  whitCj  the  more  empty  and  ugly  it  ap- 
peared ;  but  itd  shape  was  always  the  most  unplea* 
ttnt  when  it  was  speckled.     Mr.  Hasselquist  kept 
a  Cbamasleon  for  near  a.  month  ; .  it  was  during  the 
vhole  time  very  pimble  and  lively,  climbing  op  and, 
down  its  cagCj  foqd  of  being  near  the  light,  and 
constantly  rolling  about  its  large  eyes;     It  took  no 
food  during  the  whole  of  this  time,  so  that  at  last 
it  became  lean,  and  evidently  suffered  from  hunger. 
It  could  no  longer  hold  fast  by  the  grating  of  the 
cage,  but  fell  through  weakness,  when  a  turtle  that 
wa9  in  tb^  same  room  bit  it  and  hastened  its  death. 
From  its  being  able  to  support  long  abstinence  the 


milgar  notion  has  arisen  of  the  Cbamaaleon's  linng 
only  on  air  *• 

Wlien  the  Cbam^eleon  is  removed  from  its  piace. 
Dr.  Ruasel'also  informs  us  that  it  does  not  immedi- 
ately change  colour^  nor  does  it  constantly  in  dMrn**' 
ging  assume  that  of  the  ground  upon  which  it  it 
laid.  Thus,  if  put  into  a  box  lined  with  whit^  -or 
with  black,  it  will  sometimes  in  the  black  become 
of  a  lighter  colour  than  before,  and  vice  versa ;  and 
sometimes  will  assume  a  brimstone  colour.  When^ 
the  experiment  was  made  upon  a  cloth  of  various  a>> 
lours,  but  where  the  animal  bad  a  larger  field  -  to 
move  about,  the  event  was  the  same. 

It  frequently  goes  through  a  fuccession  of  colours 
before  taking  that  of  the  body  neareil  it.     Wbeti 
laid  on  the  grafs,  it  will  perhaps,  from  a  light  eaKby 
colour,  fir^t   become   darker,    then  black,   yellow^ 
again  darkish,  and  last  of  all  green;    At  other  titnes 
it  becomes  green  at  once ;  and  so  of  other  colotita 
when  laid  on  other  grounds :  whence  it  was  hasiVilj^ 
believed  that  the  transition  \^as  always  sudden.  Bot^ 
notwithstanding' this  irregularity  in  its  chapg^e,  ds^ 
peoially  when  hurried  or  disturbed,  its  most  permai« 
nent  colour  in  re|)ose  was  that  of  the  ground'  bti 
which  it  lay,  provided  the  ground  was  not  of  ond 
of  the  colours  that  it  never  does  assume,  of  red 
or  blue.     Little  material  difference  was  observable, 
whether  the  experiments  were  made  in  the  shade  or 
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m  tbe  sun  ;  btit  fhe  animal  appe^t^  duller  at  6Miie 
times  than  at  others,  and  captivity  seems  to  nbate  its 
alacrity  in  changing*. 

Mr.  Barrow  says  that  "  prtVioiis  to  the  Chamse* 
feon's  assuming'  ^  (Change  of  colour,  it  makes  a  long 
inspiration,  the  body  swelling  oiit  1o  twice  its  usual 
size ;  and,=  as  this  inflation  subsides,  'the  ^ange  €f 
colour  gradually  takes  place.    The  only  permanent 

m 

marks  are  two  small  dark  lines  passing  along  the 
sides  f." 

OFFICINAL   SjCHNK^- 

This  specres  of  Lizard,  which'  is  generally  six  or 
aeven  inches  in  length,  is  founds  in  great  numbers 
in  the  sandy  plains  of  Egypt,  'Libya,  Syria  and  Ara* 
bia. 

The  head  is  not  very  large,  scarcely  thicker  than 
the  neck.  The  body  is  cylindrical,  and  the  tail  not 
long,  and  ending  in  a  compressed  tip.  The  body  is 
covered  with  small  scales,  and  is  of  a  pale  yellowish 
blown  colour,  with  a  few  broad,  dusky,  transverse 
bands.  The  scales  lie  so  close  as  to  give  the  surface 
a  glossy  or  oily  appearance.^ 

In  its  manners  this  little  animal  is  exceedingly 
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harmless^  supporting  itself  prindpatly  on  insects^ 
Mr.  Bruce  says  that  it  burrows  in  the  sand,  and  per- 
forms this  operation  so  quickly^  that  it  is  out  of  Sfigbl 
in  an  instant^  and  appears  rather  to  have  found.a  bole 
than  to  have  ma^  ode.  It  oflen  comes  out  itt  tb0 
heat  of  the  day  to  bask  iti  the  sun  ;  and,  if  aot  very 
much  frightened^  will  take  refuge  behind  stones,  cnr 
in  the  withered  ragged  roots  of  the  Absynthiunt,  dii* 
ed  in  the  sun  to  nearly  its  own  eoloun  It  ruiis  with 
very  great  celerity.  ; . 

This  is  one  of  the  few  Lizafds  Which  the  Arabs  iti 
all  times  have  believed  to  be  free  from  poisonous 
qualities,  and  yet  t^  have  all  the  medical  virtues  so 
abundantly  lavished!  upon  the  more  noxious  specjes!. 
It  was  in  high  estimation  in  Europe,  as  well  as  in  the 
eastern  climates,  as  a  valuable  article  in  the  Materia 
Medica.  It  is  not  however  at  present  considered  here 
as  of  any  importance,  and  even  amongst  the  Arabs 
its  character  is  greatly  on  the  decline. 

This,  and  others  of  the  Lizard  tribe,  are  so  nume«» 
rous  in  the  East,  that  Mr.  Bruce  is  positive  the  num- 
ber he  one  day  saw  in  the  great  court  of  the  temple 
of  the  Sun  at  Balbec  amounted  to  several  thousands. 
The  ground,  the  walls  and  stones  of  the  ruined 
buildings  were  covered  with  them  ;  and  their  various 
colours  made  a  very  extraordinary  appearance,  from 
their  glittering  under  the  sun,  in  which  the  animals 
lay  sleeping  and  basking. 
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No  one  of  the  present  tribe,  except  the  Crocodile, 
has  been  more  frequently,  spoken  of  than  the  Sala-* 
mander.  It  is  found  in  shady  woods  in  niany  parts 
of  Germany,  Italy  and  France,  and  is  easily  distin- 
guished by  its  short  cylindrical  tail,  and  deep  shining 
black  colour,  variegated  with  large  oblong  and  some- 
what irregular  patches  of  bright  orange-yellow*  Its 
general  length  is  seven  or  eight  inches,  though  some- 
times it  becomes  much  larger. 

Whilst  the  hardest  bodies  arc  unable  to  resist  the 

1        r 

action  of  fire,  the  generality  of  mankind  have  given 
full  credit  to  the  ridiculous  stories  that  have  for  ages 
been  circulated  of  this  little  Lizard  not  only  being 
able  to  withstand  its  effects,  but  even  to  extinguish 
it.  So  small  an  animal  possessing  such  very  superior 
privileges,  that  furnished  so  many  objects  of  compa- 
rison to  poetry,  so  many  pretty  emblems  to  love,  and 
80  many  brilliant  devices  to  valour,  seems  to  have 
agreeably  laid  hold  on  the  imaginations  of  men  in 
such  a  manner,  that  they  were  unwilling  to  retract 
their  belief^  and  therefore  contented  themselves  with 
the  traditions,  without  having  their  curiosity  suffi- 
ciently roused  to  satisfy  themselves  by  immediate  ex- 
periment. The  antients,  pretending  that  it  owed  its 
existence  to  the  purest  of  elements,  called  it  the 
Daughter  of  Fire,  giving  it  at  the  same  time  a  body 
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of  ice.  The  moderns  adopted  the  ridiculous  talcs  of 
the  antients  ;  and  as  it  is  difficult  to  stop  when  once 
the  bounds  of  probability  have  been  passed^  some  wri- 
ters have  gone  so  far  as  to  assert,  that  the  most  vio- 
lent fire  could  be  extinguished  by  the  Salamander  : 
in  the  most  raging  conflagration,  it  has  been  said^  if 
one  of  these  small  Lizards  was  but  thrown  in,  its 
progress  would  be  immediately  checked  :  and  it  wis 
not  till  after  the  light  of  science  was  diffused  abroad^ 
that  the  world  began  to  discredit  this  wonderful  pro* 
perty.  Experiment  then  proved  what  reason  alone 
might  long  before  have  demonstrated. 

In  addition  to  this,  the  'Salamander  was  esteemed 
a  poisonous  reptile,  and  has  been  generally  held  in 
terror  :  but  this  opinion  has  been  refuted  by  nume>^ 
rous  experiments.  M.  de  Maupertuis,  who  studied 
the  nature  of  this  Lizard,  in  order  to  discover  what 
might  be  its  pretended  poison,  demonstrated  also  ex* 
perimentally  that  fire  acted  upon  it  in  the  same  man- 
ner as  upon  all  other  animals.  He  remarked,  that 
it  was  scarcely  upon  the  fire  before  it  appeared  to  be 
covered  with  the  drops  of  a  kind  of  milky  fluid  which 
oozed  through  all  the  pores  of  the  skin,  and  imraedi-» 
ately  became  hard.  It  is  needless  to  say  that  this 
fluid  is  not  sufficiently  abundant  to  extinguish  even 
the  smallest  fire  :  it  possesses  some  degree  of  acri- 
dity, for  when  put  upon  the  end  of  the  tongue  it 
causes  an  unpleasant  burning  sensation. 

Shady  woods,  high  mountains,  or  the  banks  of 
unfrequented  rivulets,  are  the  usual  retreats  of  these 
animals ;  and  they  are  not  often  seen  except  during 
wet  weather.    In  the  winter  they  lie  concealed   in 
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follows  abDi)t  the  roots  of  old  trees^  in  subterraneous 
recesses  or  the  cavities  of  old  w^Us,  where  several  of 
tbem  have  been  sometimes  ^iscoyered,  collected  and 
•twisted  together.  They  are  often  to  be  seen  in  the 
water^  where  tbey  are^le  to  live  as  well  as  on  land. 
Ti^eir  principal  food  is  insects^  snails,  &c.  Their  pace 
isslow^  and  in  manners  they  are  very  sluggish. 

Their  young  are  brought  into  the  world  alive, 
baying  been  first- hatched  from  eggs  within  the  parent 
tnixnal.  They  art  said  to  retire  to  the  water  to  de- 
posit them  :  at  their  first  exclusion  from  the  body, 
these  are  furnished  with  fins  on  each  side  of  the  neck, 
which,  on  their  becoming  perfect  animals,  drop  off. 
The  number  of  young  prpduced  by  one  Salamander 
is  Sfud  sometimes  to  amount  to  thirty  or  forty. 

THE   WARTY    LIZARD*. 

This  Lizard,  which  is  .very  common  in  stagnant 
waters  in  this  country,  is  six  or  seven  inches  in  length, 
and  entirely  qovered,  except  on  the  belly,  with  small 
Wjurts.  The  under  parts  are  of  a  bright  yellow  co- 
lour, and  the  upper  mostly  black  brown,  spotted  with 
black.  It  resides  altogether  either  in  the  water,  or 
in  very  damp  places,  and  its  tail,  being  flattened  per- 
pendicularly, serves  it  as  a  rudder  in  swimming.  It 
is  usually  seen  crawling  along  the.bottom,  but  it  now 
and  then  rises,  with  a  wriggling  motion,  to  the  sur- 
face. 

At  certain  periods  these  animals,  like  many  other 
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reptiles,  change  their  skins.  Mr.  Baker  kept  some 
of  them  in  a  large  jar  of  water  for  many  months,  and 
found  that  they  generally  performed  this  operation  at 
the  end  of  every  fortnight  or  three  weeks. 

A  day  or  two  before  the  change,  the  animal  always 
appeared  more  sluggish  than  usual,  taking  no  notice 
of  the  worms  that  were  given  to  it,  which  at  other 
times  it  greedily  dei^ourcd.  The  skin  in  some  parts 
of  the  body  appeared  loose,  and  its  colour  not  so  lively 
as  before.  It  began  the  operation  of  casting  the 
skin,  by  loosening  that  part  about  the  jaws ;  it  then 
pushed  it  backward  gently  and  gradually,  both  above 
and  below  the  head,  till  it  was  able  to  slip  out  first 
one  leg  and  then  the  other.  With  these  legdit  pro- 
ceeded to  thrust  the  skin  as  far  backwards  as  they 
could  reach  :  this  done,  it  was  under  the  necessity 
of  rubbing  its  body  against  the  gravel,  till  it  wa's  more 
than  half  freed  frrtm  the  skin,  which  appeared  dou« 
bled  back,  and  covering  the  hinder  part  of  the  body 
and  the  tail.  The  anifnal  now  bent  back  its  head^ 
taking  the  skin  in  its  mouth,  and,  setting  its  feet  upon 
it,  for  firmer  hold,  by  degree^  drew  it  entirely  off, 
the  hind-legs  being  dragged  out  in  the  same  nr>anner 
that  the  tore  ones  were  before. 

On  examining  the  skin  it  was  in  every  instance  found 
to  be  turned  with  its  inside  outwards,  but  without  any 
breach  except  at  the  jaws.  These  creatures  do  not, 
however,  like  some  of  the  snakes,  put  off  the  cover- 
ings of  the  eyes  along  with  the  skin  ;  for  two  round 
holes  always  appear  where  the  e}es  have  been. 

This  operation  sometimes  occupies  near  half  an 
hour ;  and  after  it  is  finished,  the  Lizard  appears 
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fiill  of  life  and  vigour.  If  the  skin  is  not  taken  away 
^ry  shortly  after  it  is  cast,  the  animal  usually  swal- 
lows it  whole  as  it  does  other  food.  Sometimes  it 
begins  with  the  head  part  first ;  and  the  tail  being 
filled  with  air  and  water  becomeslikeablown  blad- 

■ 

dcr,  and  proves  so  unmanageable,  that  it  is  very  di- 
verting  to  see  the  pains  it  costs  to  discharge  these, 
and  to  reduce  it  to  a  condition  to  be  gp\  down  the 
throat*.   • 

Dr.  Townson,  who  had  several  of  these  Lizards 
in  a  jar  for  the  purpose  of  trying  experiments  on  their 
respiration,  says  that  he  fed  them  with  worms,  and 
that  if  they  were  in  the  greatest  stillness,  and  a  worm 
was  dropped  ever  so  gently  among  them,  they  all 
immediately  began  to  fight,  eacli  attacking  his  neigh- 
bour, and  seizing  it  by  the  head,  foot,  or  tail.  This 
he  remarked  to  be  not  a  contention  immediately  for 
the  worm,  for  that  often  lay  for  a  short  time  un- 
noticed, but  it  seemed  to  originate  from  a  great  acute- 
Ticss  of  smell,  which  in  a  moment  informed  them  of 

« 

ifbe  presence  of  their  food,  and  from  a  singular  dull- 
ness in  their  discriminating  powers-f-. 

Being  never  seen  in  winter,  they  are  supposed  to 
retire  into  holes  or  mud,  and  become  torpid.  They 
deposit  their  spawn  in  small  clusters,  consisting  of 
^veral  palish  yellow-brown  globules  included  in  sur- 
rounding gluten.  *  The  larvae  are  furnished  with  fins 
•on  each  side  of  the  breast,  which  fall  off  vvhen  the 
animals  attain  a  perfect  state. 


♦  Paper  of  Mr.  Baker  in  Phil.  Tran.  vol.  xli?.  p. '529. 
t  •  Toevnyion*!  Tracts  p.  1 1 }. 
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THE  SERPENTS*^ 


THERE  is  much  geometrical  elegance  in  the 
sinuous  motions  of  the  Serpent  tribe.  Their  back- 
bone consists  of  moveable  articulations,  and  runs 
through  the  whole  length  of  their  body.  The 
breast  and  abdomen  are  surrounded  with  ribs.  Some 
of  the  species  can  make  their  bodies  stifiT^  and  by  this 
means  are  enabled  to  spring  with  great  force  and 
velocity  on  their  prey. 

The  bodies  of  most  of  the  tribes  are  covered  witK 
scales ;  and  Linnaeus  has  endeavoured  to  mark  the 
species  by  the  number  of  scaly  plates  on  the  abdomen 
and  beneath  the  tail,  the  fbmer  of  which  he  deno- 
minates sciifa,  and  the  latter  subcaudal  squa?rue :  but 
every  day's  experience  tends  to  prove  that  these  are 
too  uncertain  and  variable  to  be  depended  on. 

The  head  is  connected  to  the  trunk  without  the 
intervention  of  a  neck.  Their  jaws  are  so  formed 
that  the  animals  are  able  to  swallow  bodies  as  thick 

r 

and  frequently  even  thicker  than  themselves.    The 
tongue  is  slender  and  cleft. 

The  poisonous  Serpents  differ  from  the  others  by 
having  long  tubular  fangs  on  each  side  of  the  heao^ 
calculated  to  convey  the  venom  from  the  bag  or 
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teptacle  at  the  base  into  the  wound  made  by  their 
bite.    The  principal   distinguishing  rule  .  in  these 
tribes  is,  that  the  venomous  Serpents  have  only  two 
rows  of  true  or  proper  teeth  (that  is,  such  as  are 
not  fangs)  in  the  upper  jaw^  .whilst  all  Others  have  • 
four. 

•  A  head  entirely  covered  with  small  scales  is  also  in 
some  degree  a  character,  but  by  no  tneans  an  uni^ 
versal  one,  of  poisonous  species ;  as  are  also  scales  on 
the  head  and  body  furnished  with  a  ridge  or  pro* 
minent  middle  line.  The  number  of  poisonous 
Serpents  is  very  few  when  compared  with  the  whole 
number  of  the  species.  Out  of  about  230  specieij 
described  in  Sy sterna  Ndtura  there  are  not  40  that 
havb  been  discovered  to  possess '  the  poisonous 
fangs. 

All  the  species  cast  their  skins  at  certain  periods; 
«id  those  of  cold  and  temperate  climates  lie  concealed 
in  a  torpid  state  during  winter.  The  flesh  of  several 
of  the  Serpents  is  innoxious,  and  even  eaten  by 
the  natives  of  many  countries.  Some  of  them  de- 
posit eggs,  which  are  connected  in  a  kind  of  chain  % 
and  others  produce  their  young  perfectly  formed 
from  eggs  hatched  within  their  bodies. 


THE  RATTLE-SNAKE  TRIBE. 


The  animals  of  this  tribe,  which  are  very  few, 
ore  all  furnished  with  poisonous  fangs,  but  their  bite  is 
not  fatal  unless  they  are  much  irritated.    They  ^re 


confined  to  the  wanner  parts  of  America,  where  thejT 
prey  on  the  smaller  birds,  lizards,  &c.  They  give  no-^ 
lice  of  their  approach  hy  the  rattle  at  the  end  of  their 
tail,  which  is  composed  of  hollow  membranaceous 
articulations,  that  annually  increase  in  number  tiU 
they  amount  to*  about  forty.  The  head  is  broad,  and 
covered  with  large carinated  scales,  or  such  as  haves 
prominent  middle  line:  the  snout  is  rounded* and 
obtuse.  Their  JJnnean  generic  character  *  is,  that 
they  have  scuta  on  the  abdomen ;  scuta  and  squa«^  ^ 
mae  beneath  the  t^il,  and  the  tail  terminated  with  . 
a  rattle, 

THE    BANDED    RATTLE-SNAKE*". 

This,  the  most  dreaded  of  all  the  Serpents,  is  found 
both  in  North  and  South  America,  where  it  usually  . 
grows  to  about  five  or  six  feet  in  length.  Its  colour 
is  yellowish-brown  above,  marked  with  broad  trans^ 
verse  bars  of  black,  Both  the  jaws  are  furnished  with 
small  sharp  teeth,  and  the  upper  one  has  four  large 
incurvatcd  and  pointed  ftngs.  At  the  base  of  each  is  a 
X-ound  orifice,  opening  into  a  hollow,that  appears  again 
near  the  end  of  the  tooth  in  the  form  pf  a  small  chan- 
nel :  these  teeth  may  be  raised  or  compressed.  Whcij 
they  are  in  the  act  of  biting,  they  force  out  of  a  giand 
near  their  roots  the  fatal  juice :  this  is  received  into  the 
round  orifjce  pf  the  teeth,  conveyed  through  the  tube 
into  the  channel,  and  from  thence  with  unerring  di-^ 
rection  into  the  wound. — The  tail  is  furnished  with  a 
rattle;   consisting  of  joints  loosely  connected:  the 
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number  of  these  is  uncertain,  depending  in  a  great 
measure  on  the  age  of  the  animal,  being  said  to  in- 
crease annually  by  an  additional  joirit. 

Providience  has  kindly  given  to  mat)kind  a  security 
against  the  bite  of  this  dreadful  reptile;  for  it  gene« 
rally  warns  the  passenger  of  its  vicinity,  by  the  rat- 
tling of  its  tail.  In  fine  weather  this  notice  is  al- 
ways given,  but,  however,  not  always  in  rainy  wea- 
ther: this  gives  the  Indians  a  dread  of  traveUing 
among  the  woods  in  wet  'seasons. 

It  moves  with  its  head  on  the  ground;  but,  if 
alarmed,  throws  its  body  into  a  circle,  coiling  itself 
with  its  head  in  the  centre  erect,  and  with  its  eyes 
flaming  in  a  most  terrific  manner.— Happily  it  may 
be  easily  avoided  ;  it  is  slow  in  pursuit,  and  has  not 
the  power  of  springing  at  its  assailants*. 

The  tongue,  like  those  of  many  other  serpents, 
is  composed  of  two  long  and  round  bodies  joined 
together  from  the  root  to  about  half  its  length. 
This  is  frequently  darted  out  .  and  retracted  with 
great  agility.  There  is,  besides  the  fangs  with  which 
they  kill  their  prey,  another  kind  of  teeth,  much 
smaller,  and  situated  in  both  j.jws,  which  serve  for 
catching  and  retaming  it.  There  are  no  grinders  ; 
for  they  do  not  chew  their  food,  but  always  swallow 
it  whole.  • 

It  is  not  very  uncommon  for  this  creature  to  come 
into  houses ;  but  the  moment  any  of  the  domestic 
animals  see  or  hear  it  they  take  alarm,  and  unite  in 


*  Penn.  Arct.  Zool.  u.  336, 
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giving  notice  of  its  presence.  Hogs»  dpgs^  and 
poultry,  all  exhibit  the  utmost  consternation  and 
terror,  erecting  their  bristles  and  feathers,  and  ex- 
pressing by  their  different  notes  of  alarm  that  a  dan- 
gerous enemy  is  near. — Mr.  Catesby  says,  that  in  a 
gentleman's  house  of  Carolina,  as  the  servant  was 
making  the  bed,  on  the  ground  floor,  that  he  had. 
himself  left  but  a  few  minutes  before,  he  disco- 
vered a  Rattle-snake  lying  coiled  between  the  sheets 
in  the  middle  of  the  bed  *. 

When  the  Rattle-snake  has  been  irritated,  or  the 
weather  is  exceedingly  hot,  its  poison,  when  insert- 
ed into  a  wound,  often  proves  fatal  in  a  very  short 
time.  In  the  Philosophical  Transactions  we  have  an 
account  of  several  experiments  that  were  made  by 
captain  Hall .  in  South  Carolina.  A  snake  was  tied 
down  to  a  grass-plot,  and  made  to  bite  a  healthy 
cur-dog :  immediately  afterwards  the  poor  animal's 
eyes  were  fixed,  his  teeth  closed  upon  his  tongue, 
which  was  hanging  out,  his  lips  were  drawn  up  so 
as  to  leave  his  teeth  and  gums  bare,  and  in  a  quar- 
ter of  a  minute  he  was  dead.  The  hair  was  then 
taken  off  by  means  of  hot  water,  and  only  one  small 
pimcture  appeared,  between  his  fore-legs,  with  a 
blucish-green  colour  round  it. — A  second  dog  was 
brought  about  half  an  hour  afterwards,  and  the 
snake  bit  his  ear:  he  exhibited  signs  of  violent  sick* 
nesH,  staggcTCil  about  for  some  time,  then  fell  down 
convulsed,  and  two  or  three  times  got  up  again :  he 
lived  near  two  hours. — Four   days  after  this  two 


mm^ 
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(l6g«,  as  l^rgie  as  common  bull-dogs,  were  bitten  by 
him  :  the  one  in  the  inside  of  his  left  thigh,  which 
died  exactly  in  hftlf  a  minute ;  and  the  othfcr  on  the 
(Httside  of  the  thigh,  which  died  in  four  minutes.-^^ 
Captafti  Hall,  after  some  other  experiments,  wished 
at  last  to  prove  whether  its  poison  would  prove  mor- 
tal to  itself.  He  therefore  hung^it.  up  in  such  a 
laoannet  that  it  had  about  half  its  length  on  the 
vgmund^  and  irritated  it  by  two  needles  fastened  to 
the  end  of  a  stick.  The  creature  made  several  at-^ 
tempts  to  seize  the  stick,  and  then  bit  itself.  It 
was  let  doWH)  and  in  eight  or  ten  minutes  was  found 
to  be  lifeless.  The  snake  was  afterwards  cut  into 
five  pieces,  which  were  successively  devoured  byahc^, 
but  without  receiving  any  injury  in  consequence. 

We  are  told  by  an  intelligent  American  writer^ 
tiiat  a  farmer  was  one  day  mowing  with  his  negroes^ 
when  he  by  chance  trod  on  a  Rattle-snake^  that  im* 
mediately  turned  upon  him,  and  bit  his  boot.  At  nighty 
when  he  went  to  bed,  he  was  attacked  with  a  sick^ 
ness;  he  swelled,  and  before  a  physician  could  be 
called  in  he  died.  All  his  neighbours  were  surprised 
at  his  sudden  death,  but  the  corpse  was  interred  with- 
out examination.  A  few  days  after  one  of  the  sons 
put  on  his  father's  boots,  and  at  night  when  he  pulled 
them  ofl^he  was  seized  with  the  same  symptoms,  and 
died  on  the  following  morning.  The  doctor  arrived, 
but,  unable  to  divine  the  causeof  so  singular  a  disorder, 
seriously  pronounced  both  the  father  and  the  son  to 
have  been  bewitched.  At  the  sale  of  the  iefiects  a 
neighbour  purchased  the  boots^  and  on  putting  them 
on  experienced  the  like  dreadful  symptoms  with  Ihei 


74  THKBANErEU  RATTLE-SNAK& 

Either  and  son  :  a  skilful  physipian,  however^  being 
sent  for/  who  had  heard  of  the  preceding  affi^xr, 
suspected  the  cause,  and,  by  applying  proper  reme- 
dies, recovered  his  patient.  The  fatal  boots  were 
now  carefully  examined,  and  the  two  fangs  of  the. 
snake  were  discovered  to  have  been  left  in  the  lea» 
ther  with  the  poi!lbn-bladders  adhering  totthem.— • 
They  had  penetrated  entirely  through,  and  both  the 
&ther  and  son  had  imperceptibly  scratched  themselves 
with  their  points  in  pulling  off  the  boots  ♦• 

Dr.  Brickell  says  he  was  a  witness  to  an  encounter 
between  a  Dog  and  a  Ratile-snakc  which  was  fast7 
coed  to  the  ground  by  a  tolerably  long  string.  The 
snake  coiled  up,  and  rattled  its  tail ;  and  the  dog 
being  let  loose  seized,  and  attempted  to  shake  it  out 
at  full  length,  but  from  the  weight  was  prevented 
from  doing  it,  and  in  consequence  it  bit  him  in  the 
ear.  He  seemed  somewhat  stunned,  and  left  the 
place,  but  returned  on  being  encouraged  by  the 
company.  In.  the  second  encounter  he  received  a 
bite  in  his  lip,  after  which  the  snake  bit  himself. 
The  dog  from  that  moment  appeared  senseless  of 
every  thing  around  him,  even  the  caresses  of  his 
brutal  master  had  now  no  effect,  and  in  less  than 
half  an  hour  both  the  animals  were  found  deadf. 

A  Rattle-snake  which  had  been  highly  irritated  by 
an  Indian  Dog,  that  had  both  cunning  and  agility 
enough  always  to  keep  out  of  his  reach,  was  observ-^ 
ed  at  the  time  to  contract  the  muscles  that  moved 
his  scales  in  such  a  manner  as  to  make  his  body 
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Sippear  extremely  bright :  but  immediately  after  he 
had  bitten  himself  all  his  splendour  was  gone  ♦. 

If  they  are  not  provoked,  these  animals  are  per- 
fectly inoffensive  to  mankind^  being  so  much  alarm- 
ed at  the  sight  of  men,  as  always,  if  possible,  to 
avoid  them,  and  never  commencing  an  attack.  Their 
anger  is  said  to  be  easily  known  from  the  noise  of  their 
rattle,  which  in  this  state  is  alway>)  loud  and  distinct) 
biit  when  they  are  pleased  it  is  said  to  sound  like  a 
distant  trepidation,  in  which  nothing  distinct  can 
be  heard,  Negroes  and  others  who  have  been  bit-* 
ten  by  them  have  also  frequently  recovered  without 
any  assistance ;  and  indeed  the  ^ndiah  medicines 
are  mostly  so  fanciful,  that  nature  recovers  many 
whose  cure  is  attributed  only  to  these. 

Mr.  St.  John  once  saw  a  tamed.  Rattle-snake  as 
gentle  as  it  is  possible  to  conceive  a  reptile  to  be. 
It  went  to  the  water  and  swam  whenever  it  pleased; 
and  when  the  boys,  to  whom  it  belonged,  called  it 
back,  their  summons  was  readily  obeyed.  It  had 
been  deprived  of  its  fangs.  They  often  stroked  it 
with  a  soft  brush  :  and  this  friction  seemed  to  cause 
the  most  pleasing  sensations ;  for  it  would  turn  on 
its  back  to  enjoy  it,  as  a  cat  does  before  the  fire  »f. 
They  are  viviparous,  producing  their  young,  ge- 
nerally about  twelve  in  number,  in  the  month  of 
J^une;  and  by  Septenfiber  these  acquire  the  length 
of  twelve  inches.  It  has  been  well  attested,  that 
they  adopt  the  same  mode  of  preserving  their  young 
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from  danger  as  that  attributed  to  the  Europeaii 
Viper,  receiving  them  into  their  mouth  and  swallow^ 
ing  them.— -M.  de  Beauvois  declares  that  he  w^ia  an 
eye-witoess  of  the  process.  He  saw  a  large  Rattle- 
snake,  .which  he  had  disturbed  in  his  walks:  it  im^ 
mediately  coiled  itself  up^  opened  its  jaws,  and  in 
an  instant  five  small  ones  that  were  lying  by  it 
rnshed  into  its  mouth.  He  retired  in  order  to 
watch  the  snake,  and  in  a  quarter  of  an  hour  saw 
her  ^;ain  discharge  them.  He  then  approached  9 
second  time,  when  the  young  rushed  into  its  mouth 
0iore  quickly  than  before,  and  the  animal  immedt* 
ately  moved  off  and  escaped*. 

The  Rattle-snake  is  known  to  devour  several  of 
the  smaller  animals,  and  it  has  generally  been  be* 
lieved,  that  it  is  endowed  with  the  power  of  .fascia 
naling  or  charming  its  prey  till  they  even  run  into 
its  jaws.  Mr.  Pennant,  from  Kalm,  says  that  the 
make  will  frequently  lie  at  the  bottom  of  a  tree 
on  which  a  squirrel  is  seated.  He  fixes  his  eyes 
fi[)On  the  little  animal,  and  from  that  moment  it 
cannot  escape  :  it  begins  a  doleful  outcry,  which  is 
00  well  known  that  a  person  passing  by,  on  hearing 
it,  immediately  knows  that  a  snake  is  present.  The 
squirrel  runs  up  the  tree  a  little  way,  comes  down- 
wards again,  then  goes  up,  and  afterwards  comes 
still  lower.  The  snake  continues  at  the  bottom  of 
the  tree  with  his  eyes  fixed  on  the  squirrel ;  with 
which  his  attention  is  so  entirely  taken  up,  that  a 
person  accidentally  approaching  may  make  a  consi- 
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derable  noise  without  so  much  as  the  snakc^s  turn*^ 
ing  about.  The  squirrel  comes  lower,  and  at  last 
leaps  down  to  the  snake,  whose  mouth  is  already 
wide  open  for  its  reception.  The  poor  little  animal 
then  with  a  piteous  cry  runs  into  his  jaws,  and  is 
swallowed*. 

Some  colour  !» given  to  this  by  M.  Vaillant>  who 
says,  that  he  saw,,  on  the  branch  of  a  tree,  a  \md 
trembling  as  if  in  convulsions,  and  at  the  distance 
of  about  four  feet,  on  another  branch,  a  large  spe- 
des  of  snake,  that  was  lying  with  out-stretched 
neck,  and  iiery  eyes,  gazing  steadily  at  the  poor 
animal.  The  agony  of  the  bird  was  so  great  that  it 
was  deprived  of  the  power  of  moving  away ;  and 
when  one  of  the  party  killed  the  snake,  it  was  found 
dead  upon  the  spot — and  that  entirely  from  fear— for 
on  examination  it  appeared  not  to  have  received  the 
slightest  wound. 

•  The  same  gentleman  informs  us,  that  a  short 
thne  afterwards  he  observed  a  small  mouse,  in  simi- 
lar agonizhig  convulsions,  about  two  yards  distant 
from  a  snake,  whose  eyes  were  intently  fixed  upon 
it;  and  on  frightening  away  the  reptile,  and  taking  up 
&  mouse,  it  expired  in  his  hand. 

The  Hottentots  who  were  with  him    said  that 

this  was  very  common  ;  and  the  fact  was  confirmed 

by  the  assertions  of  all  to  whom  he  mentioned  these 

Instances^-. 

Dr.  Barton  of  Philadelphia,  however,  after  having 
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examined  with  some  care  into  the  subject^  is  dfopi^ 
nion  that  the  report  of  this  fascinating  property  has 
bad  its  rise  in  nothing  more  than  the  fears  and  cries 
of  birds,  and  other  animals  in  the  protection  of  their 
nests  and  young.  He  says  that  ^^  the  result  of  not 
a  little  attention  has  taught  him^  that  there  is  but 
one  wonder  in  the  business ;  ■  ■  ■  the  wonder  that 
the  story  should  ever  have  been  beKeved  by  any  maa 
of  understanding  and  observation*/*  But  the  above 
factSy  if  they  are  sticb,  and  till  they  are  proved 
otherwise  we  must  ei^teem  them  such^  ^FP^y  ^  ^U 
to.Dr4  Barton's  conclusion,  as  to  induce. a  supposi-* 
tionthat  his  opinion  is  not  so  well  founded  as  it 
might  appear  to  be  frmn  the  perusal  of  his  paper 
only,  and  without  comparing  it  with  other  ao 
counts. 

In  summer  the  Rattle-snakes  are  generally  found 
in  pairs :  in  winter  they  collect  in  multitudes^  and 
retire  into  the  ground,  beyond  the  reach  of  the 
frost.  Tempted  by  the  warmth  of  a  spring  day, 
they  are  often  observed  to  creep  out  in  a  weak  and 
languid  state.  Mr.  Pennant  mentions  that  a  person 
has  seen  a  piece  of  ground  covered  with  them,  and 
that  he  killed  with  a  rod  between  sixty  and  seventy  ; 
till  overpowered  with  the  stench  he  was  obliged  tq 
retire  •(•. 

The  American  Indians  oflen  regale  on  the  Rattle* 
snake. — ^When  they  find  them  asleep  they  put  a  small 
forked  stick  over  their  necks,  which  they  keep  im* 
Siovably  fixed  to  the  ground,  giving  the  snake  • 

*  Amer.  Phil.  Tnm.  iv.  74---I  r4*       f  Fenn.  Arct.  ZooL 
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pfc«B  of  leather  io  bite  ;  and  this  they  pull'baek  sc- 
teral  times  with  great  force  until  they  observe  that 
thar  two  poisonous  fangs  are  torn  out.  They  then 
cut  off  the  head,  skin  the  body,  and  cook  it  as  we 
do  eels ;  and  their  flesh  is  said  to  be  extremely 
white  and  good  *. 


THE  BOA  TRIBE. 


SOME  of  the  anim^ils  of  the  present  tribe  grow 
to  an  enormous  size.  Three  of  the  species  are  found 
in  Asia,  and  the  rest  are  confined  to  the  warmer 
parts  of  America.  None  of  them  possess  poi  sonous 
fangs. 

They  have  scuta,  or  undivided  plates,  both  on 
the  abdomen  and  beneath  the  tail ;  and  have  no 
iattle. 

THE    GREAT  BOAf. 

This  is  a  most  immense  animal,  the  largest  of  all 
the  Serpent  tribe,  being  frequently  from  thirty  to 
forty  feet  in  length,  and  of  a  proportionate  thick- 
ness. The  ground  colour  of  the  body  is  yellowish- 
grey,  on  which  is  distributed,  along  the  back,  a  series 
of  large  chain-like,  reddish-brown,  and  sometimes 
perfectly  red  variegations,  with  other  smaller  and 
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f  Synonyms. — fiia  Constrictor.  Linn. — Le  Devin.  LaCefede* 
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xnor^  ijrreg;ular  marks  add  spots.  It  i«:  »  yntivm  ^ 
Africa,  India^  the  larger  Indian  islands,  and  Soutfc 
America,  where  it  chiefly  resides  in  moft  retJyreA 
aituations  in  woods  and  marshy  retrdats"^.  , 

A  gentleman  who  had  some  largecpncerns  in  Arix^f^ 
ricaassures  usof  the  enormous  length  of  these  ania)al% 
and  informs  that  he  one  day  sent  out  a  soldier  with 
an  Indian  to  kill  some  wild  fbwl,and  in  pursuing  their 
game^  the  Indian,  who  generally  went  before,  be- 
ginning to  tire,  sat  down  upon  what  he  supposed  to 
be  the  fallen  trunk  of  a  tree.  But  the  monster  be« 
ginning  to  move,  the  poor  fellow  perceived  what  it 
was  that  he  had  thus  approached,  and  dropped  down 
in  an  agony.  The  soldier,  who  at  some  distance 
saw  what  had  happened,  levelled  his  pieqe  at  the 
serpent's  head,,  and  by  a  lucky  aim  shot  it  desid  j 
and,  going  up  to  the  relief  of  his  companion,  found 
that  he  was  also  dead  from  his  fright.  On  h^s  re^ 
turn  he  related  what  had  happened  :  the  aninqial 
was  ordered  to  be  brought,  and  it  was  found  to  be 
•thirty-six  feet  long.  The  skin  was  stuffed,  and 
sent  to  the  cabinet  of  the  Prince  of  Orange. 

In  the  island  of  Java  we  are  assured  that  one  of 
these  monsters  has  been  known  to  kill  and  devour 
a  buffalo.  In  a  letter  printed  in  the  German 
Ephemerides  we  have  an  account  of  a  combat  hp« 
tween  an  enormous  serpent  and  a  buffalo,  by  a  per- 
son  who  assures  us  that  he  was  himself  a  spectator* 
The  serpent  had  for  some  time  been  waiting  near 
the    brink    of  a  pool,  in   expectation  of  its  prey  ^ 


*  Shaw's  Gen*  2^1.  vol.  iii. 
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wben  a  buffalo  was  the  first  animal  that  appeared. 
Having  darted  upon  the  affrighted  beast^  it  instantly 
began  to  wrap  him  round  with  its  voluminous  twist- 
logs  ;  and  at  every  twist  the  bones  of  the  buffalo 
were  heard  to  crack  almost  as  loud  as  the  report  of 
a  cannon.  It  was  in  vain  that  the  animal  struggled 
and  bellowed;  its  enormous  enemy  entwined  it 
so  closely,  that  at  length  all  its  boneis  were  crushed 
to  pieces,  like  those  of  a  malefactor  on  the  wheel, 
and  the  whole  body  reduced  to  one  uniform  mass : 
the  serpent  then  untwined  its  folds  to  swallow  its  prey 
at  leisure.  To  prepare  for  this,  and  also  to  make 
it  slip  down  the  throat  the  more  smoothly,  it 
was  seen  to  lick  the  whole  body  over,  and  thus  cover 
it  with  a  mucous  substance.  It  then  began  to 
swallow  it  at  the  end  that  afforded  the  least  re- 
sistance ;  and  in  the  act  the  throat  suffered  so 
great  a  dilatation  that  it  took  in  at  once  substance 
that  was  thrice  its  own  thickness. 

According  to  the  Bombay  Courier  of  August  31, 
1799,  a  Malay  prow  was  making  for  the  port  of  Am- 
boyna,  but,  the  pilot  finding  she  could  not  jsnter  it  be- 
fore dark,  brought  her  to  anchor  for  the  night  close 
under  the  island  of  Celebes.  One  of  the  crew  went  on 
shore  in  quest  of  betel  nut  in  the  woods,  and  on  his 
return  lay  doTvn, as  it  is  supposed,  to  sleep  on  the  beach. 
Ill  the  course  of  the  night  he  was  heard  by  his  com- 
rades to  scream  out  for  assistance.  They  immediately 
went  onshore:  but  it  was  too  late  ;  for  an  immense 
snake  of  this  species  had  crushed  him  to  death. 
The  attention  of  the  monsiter  being  entirely  occu- 
ped  by  Jbis  prey,  the  people  went  boldly  up  to  it, 
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cut  off  its  head,  and  took  both  it  and  the  bodyorf 
the  man  on  board  their  boat.  The  snake  had  seized 
the  poor  fellow  by  the  right  wrist,  where  the  marks 
of  the  fangs  were  very  distinct ;  and  the  mangled 
corpse  bore  evident  signs  of  being  crushed  by  the 
monster's  twisting  itself  round  the  head,  neck^breast, 
and  thigh.  The  length  of  the  snake  was  about 
thirty  feet,  ita  thickness  equal  to  that  of  a  moderaitc- 
sized  man  ;  and  on  extending  its  jaws  they  were 
found  widd  enough  to  admit  at  once  a  body  the  size 
of  a  man's  head.     . 

We  have  been  assured  by  travellers  that  these  anU 
mals  are  sometimes  found  with  the  body  of  a  stag  in 
their  gullet ;  while  the  horns,  which  they  are  unabte 
to  swallow,  arc  seen  sticking  out  at  their  mouths. 

It  is  happy  for  mankind  that  their  rapacity  is  often 
their  own  punishment ;  for,  whenever  they  have 
gorged  themselves  in  this  manner,  they  become 
torpid,  and  may  be  approached  and  destroyed  with 
safety.  Patient  of  hunger  to  a  surprising  degree, 
whenever  they  seize  and  swallow  their  prey,  they 
seem,  like  surfeited  gluttons,  unwieldy,  stupid, 
helpless,  and  sleepy.  They  at  that  time  seek  for 
some  retreat,  where  they  may  lurk  for  several  clays 
together,  and  digest  their  meal  in  safety.  The 
smallest  effort  then  will  destroy  them  j  they 
scarcely  can  make  any  resistance;  and  equally 
unqualified  for  flight  or  opposition,  even  the 
naked  Indians  do  not  fear  to  assail  them.  But 
it  is  otherwise  when  this  sleeping  interval  of 
digestion  is  over ;  they  then  issue,  with  famished 
appetites,  from  their  retreats,  and  with  accumulated 
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terrors,  while  every  animal  of  the  forest  flies  from 
their  presence. 

When  captain  Stednian  Was  on  board  One  of  his 
boats  on  the  river  Cottica  in  Surinam,  he  was  in- 
formed by  one  of  his  slaves  that  a  large  snake  was 
lying  among  the  briish-wood  on  the  beach,  not  far 
distant;  and  after  some  persuasion  he  vVas  induced 
to  land  in  order  to  shoot  it;     Oh  the  first  shot   the 
balli    missing    the  hcad^  went  through  the  body ; 
whert  the  animal  struck  round,  and  with  such  asto- 
nishing force  as  to  cut  away  all  the  underwood 
around  him  with  the  facility  of  a  scythe  mowing  grass  ; 
and  by  flouncing  his  tail  caused  the  mud  and  dirt,  ia 
which  be  lay,  to  fly  over  the  men's  heads  that  were 
with  him,  to  a  considerable  distance.     They  started 
back  some  way,  but  the  snake  Was  quiet  again  in  a  few 
minutes.     Captain  Stedman  again  fired,  but  with  no 
better  success  than  before  ;  and  the  animal  sent  up 
such  a  cloud  of  dust  and  dirt  as  he  had  never  seen 
but  in  a  whirlwind  ;  which  caused  them  once  more 
suddenly  to  retreat.     After  some  persuasions  he  was 
induced,  though  much  against  bis  inclination,  being 
exceedingly  weak  from  illness,  to  make  a  third  at- 
tempt.    Having  therefore  once  more  discovered  the 
snake,  they  discharged    their  pieces  at  once^  and 
shot  him  through  the  head.     The  negro  brought  a 
boat-rope  to  drag  hinr.  to  the  canoe  which  was  lying 
on  the  bank  of  the  river.     This  proved  no  easy  un- 
dertaking, since  the  huge  creature,  notwithstanding 
his   being    mortally  wounded^   still    continued  to 
Writhe    and  twist  about  in  such  a  manner  as  to 
render  it  dangerous  for  any  person  to  approach  him.% 
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The  negro  made  a  running  noose  on  the  rop^ 
and,  after  some  fruitless  attempts  to  make  an  ap- 
proach, threw  it  over  his  head  with  much  dexte- 
rity ;  and  now,  all  taking  hold  of  the  rope,  they 
dragged  him  to  the  beach,  and  tied  him  to  the 
stern  of  the  canoe  to  take  him  in  tow.  Being  how- 
ever still  alive,  he  here  kept  swimming  like  an  cd. 

The  length  of  this  animal,  which  the  negroes 
declared  to  be  only  a  young  one,  and  but  arrived  at 
half  its  growth,  was  upwards  of  twenty-two  feet ; 
and  its  thickness  about  that  of  a  boy  near  twelve 
years  old,  as  was  proved  by  measuring  the  creature's 
skin  round  the  body  of  the  boy  that  was  with  them.    . 

When  they  came  to  one  of  their  stations  they 
hauled  him  on  shore,  to  skin  him,  and  take  out  the 
oil,  &c.  To  effect  this  purpose,  one  of  the  ne^ 
groes,  having  climbed  up  a  tree  with  the  end  of  a 
rope,  let  it  down  over  a  strong  forked  branch,  and 
the-others  hoisted  up  the  snake  and  suspended  him 
from  the  tree.  This  done,  the  former  negro,  with 
a  sharp  knife  between  his  teeth,  lefl  the  branch, 
and  clung  fast  upon  the  monster,  which  was  still 
writhing,  and  began  his  operations  by  ripping  it 
up,  and  stripping,  down  the  skin  as  he  descended. 
"Though  I  perceived  (says  the  captain)  that 
*'  the  animal  was  no  longer  able  to  do  him  any  in- 
**  jury,  I  confess  I  could  not  without  emotion  see 
"  a  man  stark  naked,  black  and  bloody,  clinging 
**  with  his  arms  and  legs  round  the  slimy  and  yet 
"  living  monster."  This  labour,  however,  was  not 
without  its  use ;  since  he  not  only  dexterously 
finished  the  operation,  but  saved  from  the  animal 
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above  four  gallons  of  fine  clarified  fat,  or  rather  oil, 
which  proved  of  much  use  to  the  surgeons  at  th  e 
hospital.  As  much  again  as  this  was  also  supposed 
to  have  been  wasted.  The  negroes  cut  the  animal  in 
pieces,  and  would  have  eaten  it,  had  they  not  been 
refused  the  use  of  the  kettle  to  boil  it  in. — ^The 
bite  of  this  snake  is  said  not  to  be  venomous  ;  nor  is 
it  believed  to  bite  at  all  from  any  other  impulse  than 
that  of  hunger*. 


THE  SNAKE  TRIBE. 


THIS  genus  contains  a  great  number  of  species, 
(near  two  bundredj)  v/hich  differ  from  each  other  very 
greatly  both  in  size  and  habit.  About  one  fifth  of  the 
whole  have  been  discovered  to  be  poisonous  :  these 
are  in  general  to  be  distinguished  from  the  rest  by 
their  large,  fl^attish,  and  somewhat  heart-shaped  heads, 
and  rather  short  than  long  bodies  and  tails.  The 
harmless  species  have,  for  the  most  part,  small  heads, 
with  more  extended  bodies. 

All  the  species  have  scuta  or  undivided  plates 
under  the  abdomen  ;  and  broad  alternate  squamae  or 
scales  beneath  the  tail. 

In  the  investigation  of  this  genus  it  is  to  be  re- 
marked that  the  subcaudal  scales,  although  alter- 
nate, are  reckoned  by  pairs  ;  so  that  the  number 


*  Stedman's  Account  of  Surinaxn* 
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marked  by  Linnaeus  for  the  respective  specieis  always 
means  the  number  of  pairs*, 

THE    COMMON  VIPEKf. 

Vipers  are  pretty  generally  dispersed  over  the  old 
Continent,  and  are  by  no  means  uncommon  in  oar 
own  island,  particularly  in  the  dry,  stony  and  chalky 
counties. 

They  do  not  often  exceed  the  length  of  two  feet, 
though  they  are  sometimes  found  above  three.  Tbo 
ground  colour  of  their  bodies  is  a  dirty  yellow,, 
deeper  in  the  female  than  in  the  male.  The  back 
is  marked  throughout  with  a  series  of  rhomboidal 
black  spots  joining  each  other  at  the  points ;  and  the 
sides  have  triangular  ones.  The  belly  i$  entirely 
black;}:. — They  are  chiefly  distinguished  from  thne 
Common  Snake  by  their  darker  belly,  their  bead 
much  thicker  than  the  body,  and  in  particular  by 
the  tail,  which,  though  it  ends  in  a  point,  does  not 
run  tapering  to  so  great  a  length  as  in  the  Snake. 
When  therefore  other  distinctions  fail,  the  difFcreuce 
of  the  tail  may  be  distinguished  at  a  single  glance. 

The  apparatus    of  poison    in   the  Viper   is   very 

similar  to  that  of  the  Rattle-Snake,  and  all  the  other 

poisonous  serpents.     The  symptoms  that  follow  the 

bite  are  an   acute  pain  in  the  wounded  part,  with  a 

* 

^  Shaw*8  Grcn.  Zool.  vol.  iii. 

f  Synonyms. — Coluber  bcros.  Linn, — Viper.  Penn. — English 
Viper,  Adder.  Ray. — Sba<w*s  Gen.  ZooL  mL^.tah,  loi.—fett9.^ 
Brit,  Zool,  loL  3.  tah,  4. 

X  Penn.  Brit.  ZooL  i,  27* 
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iwetling,  at  first  red,  but  afterwards  livid,  which  by 
degrees  spreads  to  the  adjoining  parts }  with  great 
faintness,  and  a  quiR,  though  low,  and  sometimes 
interrupted  pulse;  great  sickness  at  the  stomach, 
with  bilious,  convulsive  vomitings,  cold  sweats,  and 
sometimes  pain  about  the  navel.  The  most 
esteemed  remedy  is  common  sallad-oil  thoroughly 
rubbed  on  the  wounded  part.  This  is  always 
used  by  the  viper-catchers,  and  seems  far  more  ef- 
ficacious than  any  volatile  alkali,  as  formerly  recom- 
mended. The  bite  of  the  .Viper  in  this  country, 
although  it  produces  a  painful  and  troublesome 
swelling,  is  rarely  attended  \Vith  any  other  bad  con. 
sequence. 

The  poison,  according  to  Dr.  Mead,  when  diluted 

with  a  little  warm  water  and  applied  to  the  tip  of  the 

tongue,  is  very  sharp  and  fiery,  a  sensation  taking 

place  as  if  the  tongue  had  been  struck  through  with 

something  scalding  or  burning.     This,  he  says,  goes 

off  in  two  or  three  hours.  One  person,  mentioned  by 

Dr.  Mead,  tried  a  large  drop  of  it  undiluted  -,  in 

consequence  of  which  his   tongue  swelled,  with  a 

little   inflammation,    and    the  soreness  lasted  two 

days.     Other   persons,    on  the    contrary,  assert  it 

to    have    no   particular    acrimony   of   taste,     but 

that   in    this    respect    it    rather    resembles  oil   or 

gum.       Contradictions    nearly    equal    have    taken 

place,  relative  to  the  effect  of  viperine  poison  taken 

into  the  stomach.     Boerhaave  aflSrms  it  to  produce 

no  ill  effect  whatever  ;  and  the  abb^  Fontana,  that  it 

is  not  to  be  swallowed  with  impunity— although  he 

18  one  of  those  who  assort  its  being  devoid  of  any 
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thing  unpleasant  to  the  taste.  We  are  hoWeTer 
told,  that  in  the  presence  of  the  Grand  Duke  of  Tu$« 
cany,  while  the  philosophers  llftre  making  elaborate 
dissertations  on  the  danger  of  the  poison  taken  in*» 
wardly,  a  viper- catcher,  who  happened  to  be  pre- 
sent, requested  that  a  quantity  of  it  might  be  pot 
into  a  vessel,  and  then  with  the  utmost  confidence, 
and  to  the  astonishment  of  the  whole  company,  be 
drank  it  off  in  their  presence.  Every  one  expected 
the  man  instantly  to  drop  down  dead ;  but  they  soon 
perceived  their  mistake,  says  the  relater  of  the  story, 
and  found  that  taken  in  this  manner  the  poison  was 
as  harmless  as  water. 

In  ancient  times  the  poison  of  the  Viper  was  col- 
lected by  many  of  the  European  nations  as  a  poison 
for'  their  arrows,  as  that  of  other  serpents  is  used,  by 
the  inhabitants  of  savage  nations,  at  the  present  day. 

The  Viper  is  the  only  one  either  of  the  Reptile  or 
Serpent  t-ribes,  in  Great  Britain,  from  whose  bite  we 
have  any  thing  to  fear.  All  the  others  are  either  en- 
tirely  destitute  of  poison  ;  or,  if  they  possess  any,  it 
is  not  injurious  to  man« 

These  animals  are  viviparous,  and  produce  their 
young  towards  the  close  of  summer.  The  eggs, 
which  are  hatched  in  the  womb,  are  usually  ten  or 
twelve  only  in  number,  and  chained  together  some* 
what  like  a  stringof  beads.  When  the  young  have  burst 
the  shell,  they  are  said  to  creep  by  their  own  cfForta 
from  their  confinement  into  the  open  air,  where 
they  continup  for  several  days  without  taking  any 
food,  The  Rev^Mr,  White  of  Selbome,in  company 
with  a  friend,  surprised  « large  female  viper^  which 
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•eemed  very  heavy  and  bloated,  as  she  lay  on  the 
grass,  basking  in  the  sun.  They  killed  and  cut  her 
up,  and  found  in  the  abdomen  fifteen  young  ones 
about  the  size  of  full-grown  earth-worms.  This 
little  fry  issued  into  the  world  with  the  true  viper 
spirit  about  them,  showing  great  alertness  as  soon  as 
disengaged  from  the  belly  of  the  dam.  They  twisted 
znd  wriggled  about,  set  themselves  up,  and  gaped 
very  wide  when  touched  with  a  stick  ;  showing  ma- 
nifest tokens  of  menace  and  defiance,  though  as  yet 
no  fangs  were  lo  be  discovered  even  with  the  help  of 
glasses  *. 

That  the  young,  for  some  time  after  their  birth, 
retreat,  when  suddenly  alarmed,  into  the  mouth  of 
the  female,  in  the  same  manner  as  the  young  of  the 
Opossum  do  into  the  abdominal  pouch  of  their  pa- 
rent, seems  to  be  a  fact  satisfactorily  ascertained. 
'—Vipers  arrive  at  their  full  growth  in  about  seven 
years,  and  produce  at  the  end  of  their  second  or 
third.^— Their  food  consists  of  reptiles,  worms  or 
young  birds,  which  they  swallow  whole,  though  it 
sometimes  happens  that  the  morsel  is  thrice  the 
thickness  of  their  own  body. 

They  are  capable  of  supporting  long  abstinence, 
one  of  them  having  been  kept  above  six  months  in  a 
boK  \^ithout  food ;  during  which  time  its  vivacity  was 
not  lessened. — When  at  liberty  they  remain  torpid 
throughout  the  winter;  yet,  when  confined,  they 
have  never  been  observed  to  t^kq  their  annual  re- 
pose. 

«  WbUe>  Natural  W$torj  of  Mbonie» 
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They  are  usually  caught  with  wooden  tongs  by  the 
end  of  the  tail.  This  is  done  without  danger;  for, 
while  they  are  held  in  that  position,  they  cannot 
wind  themselves  up  to  injure  their  enemy. 

Their  flesh  was  formerly  in  high  esteem  as  a 
remedy  for  various  diseases,  but  particularly  as  a 
restorative.  It  has,  however,  of  late  years  lost 
much  of  its  ancient  credit,  and  is  very  rarely  pre* 
scribed  by  modern  practitioners. 

THE  COMMON  SNAKE*. 

The  Common  or  Ringed  Snakes  are  well-known 
inhabitants  of  moist  and  warm  woods,  on  the  dry 
banks  of  which  they  are  often  seen  during  the  sum* 
mer,  either  sleeping  or  basking  themselves.  They 
arc  harmless  and  inoffensive  animals,  being  totally 
destitute  of  every  means  of  injuring  mankind. 

They  deposit  their  eggs  in  warm  and  moist  situa- 
tions, as  under  hedges  or  in  dunghills,  in  the  form 
of  a  continued  chain  of  ova,  to  the  number  of  from 
twelve  to  twenty.  These  arc  about  the  size  of  the 
eggs  of  the  blackbird,  of  a  whitish  colour,  and  co- 
vered with  a  parchment-like  membrane.  They  arc 
not  hatched  till  the  spring  following  the  time  wben 
they  are  laid  -f. 

In  winter  these  Snakes  conceal  themselves,  and  be- 
come nearly  torpid;  re-appearing  in  spring,  when  they 
uniformly  cast  their  skins.     This  is  a  process  that 


*  Synonyms. — Coluber  natnx.    Linn, — Ringed  Spake.  P^insu 

Penm  Brit,  ZooL  voh  3.  ia^.  4. 
t  Shaw's  Geo.  ZqoI.  iii. 


THE    COMMON    SNAKE;  Ql 

tbey  also  seem  to  undergo  in  the  autumn.   Mr, 

White  says,   *'   About  the  middle  of  this  month 

(September)  we  found  in  a  field  near  a  hedge  the 

slough  of  a  large  snake,  which  seemed  to  have  been 

newly  cast.     From  circumstances  it  appeared  as  if 

tamed  wrong  side  outward,  and  as  if  drawn  off 

backward  like  a  stocking  or  woman's  glove.     Not 

only  the  whole  skin,  but  the  scales,  from  the  very 

eyes,  were  peeled  ofF^  and  appeared  in  the  head  of 

the  slough  like  a  pair  of  spectacles.     The  reptile, 

at  the  time  of  changing  his  coat,  had  entangled 

himself  intricately  in  the  grass  and  weeds,  so  that 

the  friction  of  the  stalks  and  blades  might  promote 

this  curious  shifting  of  his  exuvi^. 


*  Lubrica,  serpens 


*  Exult  in  spinis  vestem/  LucreK 

m 

"  It  would  be  a  most  entertaining  sight  could  a 
person  be  an  eye-witness  to  such  a  feat,  and  see  the 
snake  in  the  act  of  changing  his  garment.  As  the 
convexity  of  the  eyes  in  the  slough  is  now  inward^ 
that  circumstance  alon^  is  a  proof  that  the  skin  has 
httn  turned  ;  not  to  mention  that  now  the  present 
inside  is  much  darker  than  the  outer.  If  you  look 
through  the  scales  of  the  snake*s  eyes  from  the  con- 
cave side,  viz.  as  the  reptile  used  them,  they  lessen 
objects  much.r-Thus  it  appears  from  what  has  been 
said,  that  snakes  crawl  out  of  the  mouth  of  their 
own  sloughs,  and  quit  the  tail  part  last,  just  as  eels 
are  skinned  by  a  cook-maid. — While  the  scales 
of  tl^e  eyes  are  growing  loose,  and  a  new  skin  is 
forming,  the  creature,  in  appearance,  rau^t  be  blirid^ 
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and  feel  itself  in  a  very  awkward  and  uneasy  sitmH 
tion*." 

The  earliest  time  of  the  snakes'  making  their  ap* 
pearance  is  in  the  month  of  March,  from  which  period 
till  the  middle  of  May  they  are  to  be  found  in  vast 
numbers  on  warm  banks  in  moist  and  shady  places. 
From  this  time,  probably  on  account  of  the  great 
heat  of  summer,  they  are  not  so  often  seen. 

Several  instances  have  occurred  of  the  Common 
Snake  being  in  a  great  degree  domesticated.  Mr, 
White  says  that  he  knew  a  gentleman  who  had  one 
in  his  house  quite  tame.  Though  this  was  usually 
as  sweet  in  its  person  as  any  other  animal,  yet 
whenever  a  stranger,  or  a  dog  or  cat  entered^  tt 
would  begin  to  hiss,  and  soon  filled  the  room  with 
an  efRuvia  so  nauseous  as  to  render  it  almost  insup- 
portablc-f-. 

An  intimate  friend  of  the  editor  ^  had  a  Com- 
mon ^nake  in  his  rooms  at  Cambridge  near  three 
nionlhs.  He  kept  it  in  a  box  of  bran;  and  during 
all  that  time  he  never  could  discover  that  it  ate  any 
thing,  although  he  frequently  put  both  eggs  and 
frogs,  the  favorite  food  of  this  species,  into  the  boar. 
Whenever  he  was  in  the  room  he  used  to  let  the 
animal  out  of  its  prison  :  it  would  first  crawl  several 
times  round  the  floor,  apparently  with  a  desire  to 
escape ;  and  when  it  found  its  attempts  fruitless,  it 
would  climb  up  the  tables  and  chairs,  and  not  un- 
frequently  even  up  the  chair  of  its  owner  as  he  sate 


"^  White's  NaturalUt*s  Calendar,  f  White's  Natural  History 
of  Selborne.  %  Mr.  Rcvett  Sheppardj  F.  L.  &  of  Gonvil  and  Cains 
College,  Cambridge. 
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at  his  table.'    At  length  it  became  so  familiar  as  to 
li^iii  a  serpentine  form  on  the  top  bar  of  his  chair  : 
it  would  crawl  through  his  fingers  if  held  at  a  little 
distance  before  its  head,  or  lie  at  full  length  upon 
his  table  while  he  was  writing  or  reading,  for  an  hour 
or  more  at  a  time.     When  first  brought  into  thq 
room  it  used  to  hiss  and  dart  out  its  forked  tongue ; 
but  it  in  no  one  instance  emitted  any  unpleasant  va- 
pour.    It  was  in  all  its  actions  remarkably  cleanly. 
Sometimes  it  was  indulged  with  a  run  upon  the  grass 
in  the  court  of  the  college,  and  sometimes  with  ^ 
swim  in  a  large  bason  of  water,  which  it  seeniied  to 
enjoy  very  much.    When  this  gentleman  left  the 
University  he  gave  his  bedmaker  orders  to  turn  it 
out  into  the  fields;  which  he  believes  was  done. 

These  animals  prey  on  frogs,  insects,  worms  and 
mice,  for  the  former  of  which  they  often  go  into  the 
water,  where  they  swim  with  great  elegance.  After 
a  snake  has  devoured  a  tolerably  large  frog,  or  a 
small  bird,  its  prey  will  be  seen  to  form  a  knot  in  its 
body,  and  it  then  becomes  so  stupid  and  inactive  as 
easily  to  be  caught. — The  gentleman  who  favoured 
tbeeditor  with  the'preceding  account  of  a  tame  snake, 
was  witness  to  one  of  these  animals  seizing  a 
fix)g.  It  laid  hold  of  it  by  surprise,  by  one  of  the 
legs,  and  immediately  began  to  swallow  it.  He 
watched  them  for  near  a  quarter  of  an  hour  ;  when 
the  poor  frog  cried  out  sa  piteously  that  he  deter- 
mined to  release  it ;  but  in  the  struggle  the  leg  and 
thigh  had  been  torn  oflTand  devoured. 

It  is  supposed  to  be  of  a  species  nearly  allied  to 
this,  called  thQ  Frmch  Snahy   that  an  interesting 
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anecdote  is  related  by  Bomare.  He  says  that  one  of 
these  had  been  so  completely  tamed  by  a  lady,  as  to . 
come  to  her  whenever  she  called  it,  to  follow  her  in 
her  walks,  writhe  itself  round  her  arms,  and  sleep 
in  her  bosom.  One  day,  when  she  went  in  a  boat 
to  some  distance  up  a  large  river,  she  threw  the 
snake  into  the  water,  imagining  that  its  fidelitj 
would  lead  it  to  follow  her,  and  that  by  swimming 
it  would  readily  overtake  the  boat.  The  poor  animal 
exerted  all  its  efforts;  but  the  current  proving  at  that 
juncture  unusually  strong,  owing  to  the  advance  of 
the  tide,  in  spite  of  all  its  struggling  to  effect  it* 
purpose,  it  was  borne  down  the  stream,  and  wai*  uo-* 
fortunately  drowned  *• 

THE    HOODED  SNAKE  f. 

This  dreadful  serpent  is  very  common  in  many 
parts  of  India.  Its  general  length  is  three  or  four  feet, 
and  thickness  somewhat  more  than  an  inch.  The 
head  is  rather  small ;  and  a  little  beyond  it  is  a  lateral 
dilatation  of  the  skin,  which  is  continued  to  the  length 
of  about  four  inches  downwards,  where  it  gradually 
sinks  into  the  cylindrical  form  of  the  rest  of  the  body. 

This  part  is  extended  at  pleasure :  it  is  usually 
marked  on  the  top  by  a  very  large  and  conspicuous 
patch  resembling  a  pair  of  spectacles.  The.  usual 
colour  of  the  Hooded  Snake  is  a  pale  rusty  brown 
above,    and    beneath  a  blueish    white  tinged  with 


*  Dictionnaire  Raisonn^  Universel  d'Histoire  Naturelle. 
t  Synonyms. — Coluber  Naja.    Linn.^Cohn  di  Capello.  Far* 
—Spectacle  Snake.  Sba'tt;,-'~^Sbaw*s  Gen,  ZoqU  voL  3.  tab.  107; 
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jrfkwr.      The  tail  tapers  to  a  slender  and  sharply 
pointed  extremity,  ,  -  .- 

When,  it  is  irritated  or  preparing  to  bite,  this  animal 
isises  up  the  fore  part  of  its  body,  bends  down  its 
bead,  and  seems,  as  it  were,  hooded  by  the  expanded 
Axn  of  the  neck:  hence  its  name  of  Cobra  di  Capello 
or  Hooded  Serpent  *.- 

From  its  frequently  moving  along  with  great  part 
ofits  body  erect,  and  with  its  head  in  continual  action^ 
as  if  looking  around  with  great  circumspection,  this 
species  is  in  India  esteemed  the  emblem  of  prudence. 
It  is  also  an  object  of  superstitious  veneration  among 
Ac  Gentoo  Indians,  founded  on  some  traits  of  legen* 
dary  mythology  :  they  seldom  name  it  without  add- 
ing some  epithet,  such  as  the  royal,  the  good,   the 
holy.     Some  of  them  are  happy  when   they   see  it 
running  about  their  houses  ;  from  whence  many  have 
received  irreparable  injuries ;  for  it  is  very  possible  to 
burt  it  unintentionally,  either  without  seeing  it,  or 
during  sleep,  and  it  immediately  revenges  itself  with 
hrj.    Its  bite  is  sometimes  mortal  in  two  or  three 
bours,  especially  if  the  poison  has  penetrated  the 
larger   vessels,   or  muscles. — A  dog  bitten  by  one 
of  them  died  in  twenty-seven  minutes  ;  and  another, 
larger,  survived  fifty-six  minutes.     A  chicken  died  in 
lessthan  half  a  minute,  though  others  survived  a  couple 
of  hours,   depending  probably  on  the  heat   of  the 
weather  and  the  condition  of  the  serpent  at  the  time. 
la  India  the  Hooded  Snake  is  carried  about  in  a 
basket  to  be  publicly  exhibited  as  a  show,  being  first 


^  Shaiy's  Gen.  Zool  Hi 
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deprived  of  its  fangs  to  secure  the  men  from  the  danger- 
of  its  bite.  At  the  sound  of  a  flageolet  it  is  taught  to 
assume  a  kind  of  dancing  attitude  and  motions,  which 
it  continues  so  long  as  its  master  continues  his  music. 

THE   WATER    VIPER  *. 

This  is  a  large  species,  called  in  Carolina  and 
some  other  parts  of  America  the  Water  Rattle*- 
Snake.  Its  tail  however,  instead  of  a  rattle,  ends  in  s 
somewhat  blunt  horny  point  about  half  an  inch  in 
length.  The  head  and  back  are  brown,  and  the  belly  is 
marked  transversely  with  alternate  black  and  yellow 
marks.  The  neck  is  small,  and  the  head  large,  aqd 
armed  with  weapons  as  destructive  as  those  of  the 
Banded  Rattle-Snake.  It  is  a  very  active  creatur^ 
and  particularly  dexterous  in  catching  fish. 

In  the  summer  great  numbers  of  them  may  fre- 
quently be  seen  lying  on  the  branches  of  trees  that 
hang  over  rivers,  from  which  at  the  approach  of  a  boat 
they  drop  into  the  water,  or  sometimes  even  into  the 
boat.     They   in  these   situations  are  able  to  sur- 
prise bot]i  birds  and  fish.    To  take  the  latter  they 
plunge   into   the    water,    and    pursue  them   with 
astonishing  swiftness.     Some  that   they  seize  and 
bring  ashore  with  them  are  of  a  very  large  size. 
Mr.  Catesby  saw  a  Water  Viper  swimming  to  shore 
with  a  large  species  of  Catfish,  that  had  two  long  bones 
sticking  out  of  each  side  of  the  gills,  which  were  sp 
fixed  in  the  jaws  of  the  snake,  that  with  all  his  writhes 
and  intortions  he  was  not  able  to  disengage  himself. 


*  Coluber  aquaticus.  fi'^flw.— Water  Viper.  Catesby. ^—^Sba^i 
Gen,  ZcoL  vol,  3.  tab,  111. 
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h  this  condition  being  in  danger  of  drowning  he  im- 
mediately came  to  land,  where  he  was  killed. 
-  The  American  Indians  hold  this  species  in  the  ut- 
most dread  on  account  of  his  homy  tail ;  and,  although 
this  part  is  perfectly  harmless,  they  believe  that  the 
animal  is  armed  with  death  at  both  ends.     With  this 

r 

&tal  horn  they  say  he  is  not  only  able  to  wound  and 
kill  both  men  and  other  animals,  but,  ridiculously 
enough,  that  if  he  strikes  with  it  the  bark  of  a  young 
tree,  it  will  instantly  wither,  turn  black  and  die*. 

THE   3LACK    SNAKE f. 

The  Black  Snake  is  a  North  American  serpent, 
that  grows  to  a  great  length,  but  possesses  no  poison- 
ous qualities.  It  is  very  smooth  and  slender,  black 
on  the  upper  parts,  and  of  a  pale  blue  beneath,  except 
the  throat,  which  is  white. 

'  Its.  activity  is  astonishing ;  and  in  speed  it  will 
lometimes  equal  a  horse.  The  different  motions  of 
these  creatures  are  yery  diverting  :  they  will  at  times 
cKmb  the  trees  in  quest  of  the  Tree  Frogs ;  or,  for 
Other  prey,  glide  at  full  length  along  the  ground.  On 
some  occasions  they  present  themselves  half  erect,  and 
io  this  posture  their  eyes  and  their  heads  appear  to 
great  advantage.  The  former  display  a  fiery  brightness^ 
by  means  of  which  we  are  told  they  are  able  io  fas- 
cinate birds,  and  the  smaller  quadrupeds,  in  a  manner 
ttmilar  to  the  Rattle-Snake.  Its  body  is  said  to  be  so 
brittle  that  if,  when  pursued,  it  gets  its  head  into  a 


♦TCatcsby,  2,  ^3.  f  Coluber  Constrictor.  Linn, 
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cQUf nge  wppgk  tp  pppowjtX  it  is  wilt  %9  wwA  itsulf 
wiiQci  bki  hgn  m  swh  Pi  mum^  m  U>  throw  twn,  dow^ 
and  tbe&  tf^  bitiei.  ]>m  9c^v«rat  tim»  m  t\»,  Ifg^  or 

wherever  it  can  lay  hold  of,  and  run  off  agaan^ 

During  profeispi?  JUlpv*s  fepjdwcq  at  New  York, 
Doctor  Colden  told  him,  that  in  the  spring  of  tjjfi, 
be  had  several  'workmen  at  his  countiy-seaf,  and 
among  them  one  just  arrived  from  Europe,  who,  of 
courscj,  knew  but  Kttle  of  the  qualities  of  the  Madb 
Snake.  The  other  workmen,  who  observed*  a  mafe 
and  female  lying  together,  engaged  their  new  eocnp»* 
nion  to  kiH'one  of  them.  He  aecordingly  approaefaed 
them  with  a  stick  in  his  hand :  tMs^the  male  observed^^ 
and  made  towards  him.  The  man  Ifttle  expected  to 
find  such-eoura^  in  the  reptile,  and,  flinging  away  his 
stick,  ran  6§£  as  fast  as  he  was  able.  The  snake  por-t 
sued,  overtook  him,  and  twisting  several  timesround  htr 
legs  threw  him  down,  and  almost  frightened  the  poor 
fellow  out  of  his  senses.  He  could  not  rid  ^himself  of 
the  snake  without  cutting  it  thcough  in  two  or  three 
places  with  a  knife.  The  other  workmen  laughed 
heartily  at  the  incident  without  ever  offering  to  help* 
their  companion,  looking  upon  the  whole  afiair  only 
as  a  scene  of  the  highest  amusemeiiit,. 


*Brickdl,  I5J. 
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This  snake,  which  is  harmless  except  in  the  spring, 
b  very  greedy  of  milk,  and  it  is  difficult  fo  keep  it 
out  when  once  it  is  accustomed  ta  get  into  a  cellar 
where  milk  is  kept.  It  has  been  seen  eating  milk 
out  of  the  same  dish  with  children  without  biting 
thenrr,  though  they  often  gave  it  blows  with  theif 
^poofis.ttpon  the  head,  when  it  way  too  greedy. 

It  i^  said  to  be  found  extremely  useful  in  AtttericA 
m  clearing  houses  of  rats,  which  it  pursues  with 
wonderful  agility  even  to  the  very  roofs  of  barni^  • 
Kttd  out-houses ;  for  which  good  services  it  is  che- 
rished by  the  generality  of  the  Americans.    It  i^ 
also  said  that  it  will  destroy  the  rattlesnake  by  twist- 
ing round  it,  whipping  if  to  death,  and  then  swal- 
lowing it.     It  is  so  swift  that  there  is  no  escaping  its 
pursuit,  but   its  bite  has  no   more  efFe<ft  than  a: 
teratcb  with  a  pin.   All  the  mischief  this  species  doerf 
iitd^tbe  farmers*  wives;  for  it  will  skim  the  milk-pans 
of  the  cream,  and  rob  the  hen-roosts  of  .all  the  eggs* 
It  is  not  very  uncommon  to  find  it  coiled  up  in  a 
Mrt  under  the  sitting  hen*. 

The  following  description  of  a  contest  between 
the  Black  Snake,  and  another  species,  is  extracted 
from  the  Letters  of  an  American  Farmer :  *^  One  of 
toy  constant  walks  when  I  am  at  leisure  (says  this 
gentleman)  is  in  my  lowlands,  where  I  have  the 
pleasure  ef  seeing  my  cattle,  horses,  and  colls.  Ex- 
uberant grass  replenishes  all  my  fields,  the  best  re- 
presentative of  our  wealth  :  in  the  middle  of  that 
trgct,  i  batvb  cut  a  ditch  eight  feet  wide :  on  each 
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side  of  this  I  carefully  sow  every  year  some  grains 
of  hemp,  •which  rise  to  the  height  of  fifteen  feet,  so 
strong  and  full  of  limbs,  as  to  resemble  young  trees : 
I  once  ascended  one  of  them  four  feet  above  the 
ground.  These  produce  natural  arbours,  rendered 
often  still  more  compact  by  the  assistance  of  an  an- 
nual creeping  plant,  which  we  call  a  vine,  that  nevier 
faiJs  to  entwine  itself  apiong  the  branches,  and  al- 
ways produqes  a  very  desirable  shade.  As  I  was  one 
.day  sitting,  solitary  and  pensive,  in  this  primitive  ar- 
bour, my  attention  was  engaged  by  a  strange  sort  of 
rustling  noise,  at  some  paces  distance.  I  looked  all 
around  without  distinguishing  any  thing,  until  I 
climbed  up  one  of  my  great  hemp-stalks ;  when,  to' 
my  ai>tonishment,  I  beheld  two  snakes  of  consider- 
able length,  the.  one  pursuing  the  other  with  great 
celerity  through  a  hemp  stubble  field.  The  ag- 
gressor was  of  the  black  kind,  six  feet  long;  the  fu- 
gitive was  a  water  snake,  nearly  of  equal  dimensions* 
They  soon  met,  and,  in  the  fury  of  their  first  encoun« 
ter,  appeared  in  an  instant  firmly  twisted  together ; 
and  whilst  their  united  tails  beat  the  ground,  they 
mutually  tried  with  open  jaws  to  lacerate  each  other. 
What  a  fell  aspect  did  they  present  1  Their  beads  were 
compressed  to  a  very '  small  size^  their  eyes  flashed 
fire ;  and  after  this  conflict  had  lasted  about  five  mi- 
nutes, the  second  found  means  to  disengage  itsdf 
from  the  first,  and  hurried  toward  the  ditch.  Its  an- 
tagonist instantly  assumed  a  new  posture,  and  half 
creeping,  half  erect,  with  a  majestic  mien,  over- 
took and  attacked  the  other  again,  which  placed  it- 
self  in  a  similar  attitude,  and  prepared  to  resist. 
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The  scene  was  uncommon,  and  beautifu!,  for  thus 
opposed  they  fought  with  their  jaws,  biting  each 
other  with  the  utmost  rage;  but  notwithstanding  this 
appearance  of  mutual  courage  and  fury,  the  water 
snake  still  seemed  desirous  of  retreating  towards  the 
ditcb^  its  natural  element.  This  was  no  sooner  per- 
oeived  by  the  keen-eyed  black  one,  than,  twisting  its 
tail  twice  round  a  stalk  of  hemp,  and  seizing  its  ad- 
versary by  the  throat,  not  by  means />f  its  jaws,  but 
by.twistingits  own  neck  twice  round  that  of  the  wa- 
ter snake,  he  pulled  it  back  from  the  ditch.  To  pre- 
vent a  defeat,  the  latter  took  hold  likewise  of  a  stalk 
on  the  bank,  and,  by  the  acquisition  of  that  point  of 
resistance,  became  a  match  for  his  fierce  antagonist. 
Strange  was  this  to  behold  :  two  great  snakes  strong- 
ly adhering  to  the  ground,  mutually  fastened  toge- 
ther by  means  of  the  writhings  which  kshed  them  to 
each  other,  and  stretched  at  their  full  .length,  they 
pulled,  but  pulled  in  vain  ;  and  in  the  moments  of 
greatest  exertion  that  part  of  their  bodies  which  was 
entwined,  seemed  extremely  small,  while  the  rest 
appeared  inflated,  and  now  and  then  convulsed  with 
strong  undulations  rapidly  following  each  other. 
Their  eyes  appeared  on  fire,  and  ready  to  start  out 
of  their  heads.  At  one  time  the  conflict  seemed  de- 
cided ;  the  water-snake  bent  itself  into  great  folds, 
and  by  that  operation  rendered  the  other  more  than 
commonly  outstretched ;  the  next  minute  the  new 
struggles  of  the  black  one  gained  an  unexpected  su- 
periority, it  acquired  two  great  folds  likewise,  which 
necessarily  cx^tended  the  body  of  its  adversary  in  pro- 
portion as  it  had  contracted  its  own.    These  efforts 
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wereallcrnfttej  victory  seemed  doubtful^inclimngsome^ 

times  to  one  side^  sometimes  to  the  other ;  until  at 

last  the  stalk  to  which  the  black  snake  was  fastened, 

suddenly  gave  way^  and,  in  consequence  of  this  acci« 

dent,  they  both  plunged  into  the  ditch.  The  water  did 

not. extinguish  their  vindictive  rage,  for  by  their  agita- 

tipns  I  could  still  trace,  though  I  could  not  distinguish^ 

their  attacks.    They  soon  re-appeared  on  the  surface^ 

twisted  together,  as  in  their  first  onset :  but  the  black 

snake  seemed  to  retain  its  wonted  superiority i  for  it$ 

head  was  exactly  fixed  above  that  of  the  other,  which 

it  incessantly  pressed  down  under  the  water,  until  it 

was  stifled,  and  sunk*    The  victor  no  sooner  p^iv 

ceived  its  enemy  incapable  of  further  resistance,  tbao> 

abandoning  it  to  the  current,  it  returned  to  the  shore 

{uid  disappeared *"."  . 


« «■  I 


*  Hector  St.  John,  244. 
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Were  wcaGqumMed  with  Do  d&er  tomiels  thaA 

tb6a«  that  Inhabit  the  knd^  and  Weathe  thd  ah-  of  otnr 

atolosphere^  it  \to\Ad  zppete  absurd  to  biB  tcM  that 

aojr  nee  of  bemgb  ^6oafal  eorist  only  ha  the  wbferri^  '#e 

should  HatiiraUy  oottdiiRie  lirem  thedfibct  }lrodaced 

tm  our  oim  bodies,  when  phinged  into  that  etisnient, 

that  the  powers  of  life  could  not  there  te  susf  ai oed* 

But  we  find  from  experience  that  the  very  depths  of 

the  ocean  are  crowded  tVith  inhabitaliti,  that  in  tbeil* 

€oa^trUfition>  modes  of  life^  and  gencifal  design,  ai*e  as 

truly  wonderful  ak  those  c^the  land,  and  afford  addi^ 

ikmA  proofs,  to  those  of  the  other  classes  of  animals^ 

(rf*  the  infinite  wisdom  of  our  sovereign  Creator* 

As  cdnsideraUe  velocity  i^  ntee^aaryto  the  attitttals . 
compdeing  the  present  dass^  tbdr  bodied  are  in  ga^ 
otral  slender  and  tfaioy  flattened  at  the  sidcto,  and 
slwayt  dooiewbat  pomted  kt  tbeHead^  10  out  their 
wajr  throiigh  the  reaiatidg  n^iutA  which  they  '\^ffr» 
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Irt.  TbfT  grc  i^  zczxtsl  i::igeJ  with  a  kind  of 
bcrcT  fci^c<,  :::  iscp  ibsir  bccacs  from  being  in- 
^.rfc  br  iht  ^rcssirc  of  tbe  vstfr.  Several  arc  en- 
vekc«  «hi  s  !2t  ffnd  cx'j  substsnce,  to  preserve 
t-: »!  from  pcirei^ciSco.  £i>d  to  goard  them  from  ex^ 

iX  Tl^.  «  vO*  ^  ■ 

7  htr  yrt2ih*  hy  n;ca::5  of  iScee  comb-like  organs 
jAarcd  on  each  side  of  tbe  neck,  called  gilis.  In  do- 
ir.g  ihis  the?  f  ]i  thdr  rrocth  w:ih  water,  then  driTC 
it  backwards  with  so  much  force  as  to  lift  open  the 
g^'tiiX  fJap,  and  icrce  it  out  behind.  And  in  the  pas- 
sage of  ibi:,  smong  the  feather-like  processes  of  the 
gills,  a!],  or  at  least  the  greatest  part,  of  the  air  con- 
tained in  it,  is  left  behind,  and  carried  into  the  Jkh^ 
to  perfonn  its  part  in  the  animal  economy.  In  proof 
of  this  facty  it  has  been  ascertained,  that  if  the  air  ftial 
by  any  means  been  taken  out  of  the  water,  into 
which  fi-.h  are  put,  they  immediately  come  to  tbe  aui^ 
face  and  gap  for  air.«-»Distilled  water  is  to  fish  what 
the  vacuum  formed  by  an  air-pump  is  to.  most  other 
animah.— This  is  the  reason  whv  in  winter,  whetfll 
fish-pond  is  entirely  frozen  over,  it  is  necessary  to 
breac  holes  in  tbe  ice^  not  that  the  fish  may  come*  to 
feed,  but  that  they  may  come  to  breathe.  Witbocit 
this  precaution^  if  the  pond  is  small  and  they  are  nu^ 
merous,  they  will  die  from  the  corruption  of  tbe 
water. 

Fishes  are  nearly  of  the  same  specific  gravity  with 
water,  and  ne;/s9  by  means  of  their  fins  and  tail.  The 
muscular  force  of  the  latter  is  very  great.  Their  di- 
rect motion  is  obtained  by  moving  the  tail  from  ono 
lide  to  tbe  plher,  with  a  vibrating  motion.  Wbca 
9 


riSHis*  lOS 

about  to  move  itself,  the  fish  turns  the  end  obliquely 
to  the  water,  and  moves  it  through  it  in  that  position. 
The  water  re-acts  obliquely  against  the  tail,  and 
vnoves  him  partly  forward,  and  partly  latci^lly.     1  he 
lateral  motion  is  corrected  by  the  next  stroke  the 
cx)ntrary  way,  while  the  progressive  motion  is  con- 
tinued.    Assisted  by  their  tail,  they  turn  sideways: 
striking  strongly  with  it  on  that  side,  and  keeping  it 
bent,  it  acts  like  the  rudder  of  a  ship.    The  fins  of 
a  fish  keep  it  upright,  especially  the  belly  fins,  which 
act  like  two  feet :  without  these  he  would  swim  with 
his  belly  upwards,  as  the  centre  of  gravity  lies  near 
the  back.  By  contracting  or  expanding  the  fins,  they 
also  assist  him  in  ascending  and  descending :  by  in- 
clining his  tail  obliquely,  and  turning  it  a  little  from 
an  erect  position  to  one  side,  it  helps  him  to  rise  and 
fidl     Fishes  in  general  swim  but  slowly,  and  soon 
tire ;  some  of  them,  however,  are  said  to  swim  se- 
venty or  eighty  yards  in  a  minute. 

In  addition  to  the  fins  and  tail  the  air-bladder  is 
<)f  material  assistance  to  them  in  swimming,  as  it  is  by 
this  that  they  increase  or  diminish  the  specific  gravity 
of  their  bodies.  When  they  press  the  air  contained  in 
rt,  by  means  of  their  abdominal  muscles,  the  bulk  of 
tbeir  body  is  diminished,  their  weight,  compared  with 
that  of  the  water,  is  increased,  and  they  consequently 
fink.  If  they  want  to  rise,  they  relax  the  pressure  Qf 
the  muscles,  the  air-bladder  again  acquires  its  natural 
size,  the  body  is  rendered  more  bulky,  and  they 
again  rise.  This  bladder  lies  in  the  abdomen,  along 
the  course  of  the  back-bone.  TTie  air  appears  to  be 
conveyed  into  it  from  tbp  Wood,  by  meatus  of  \»- 
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•els  cppropriated  to  tbe  ^pMe^  md  it  csn  be  tfilN 

cfaat^ed  into  the  stomach  of  the  oootitb;    The  TVir^ 

hotf  Sole^  and  other  Hat  fisb^  which  have  no-^** 

bladder^  are  in  consequence  entirely  confined  to  tbe 

bottom  of  tbe  water :  and  when  tbe  bladders  of  ati;f 

fisb  are  burst,  they  are  never  afterwards  aUe  to  riat^ 

—From  a  knowledge  of  this  fact^  the  fisbermetl,  af(6r 

taking  a  quantity  of  Cod-fish^  are  able  to  keep  them 

idire  for  a  considerable  time   in  their  well-boatA. 

Tbey  perforate  the  sound  or  air-^bladder  with  anM^ 

dle^  disengage  the  enclosed  air»  and  then  throw  them 

into  the  well,  where  they  imnoediately  sink  -  to  tbt 

bottom*    Without  this  operation,  they  would  oOt  be 

able  to  keep  them  under  water* 

Tbe  ieeth  of  fishes  are  usually  situated  in  their  jtwit 
sometimes,  bowerer,  they  are  found  on  the  tongue 
or  palate,  and  even  in  the  throats    They  are  in  .ge» 
neral  sharp-pointed  and  immoveable^  but  in  tbe  Carp 
they  are  obtuse,  and  in  tbe  Pike  so  moveable  aa  to 
appear  fixed  only  to  the  skin.-^The  tongue  is  in  ge- 
neral nKrtionless,  obtuse  and  fleshy,  and  in  the  H^v^ 
rinj^,  and  some  other  species,  this  is  set  with  teeth^  to 
enable  them  the  better  to  retain  their  food«— Bdng 
fursHsbed  with  nostrils  and  olfactory  nerves^  thert 
.  can  be  little  doubt  of  fishes  possessing  the  sense  of 
amelling. 

The  hones  are  formed  of  a  kind  of  intermediate 
substance,  between  true  bones  and  cartilages,  Tbe 
back-bone  extends  tbe  whole  length  of  the  body,  and 
^consists  of  vertcbrse,  strong  and  thick  towards  the 
head,  but  weaker  and  more  slender  as  it  approacbea 
the  tail.     Each  species  has  a  determinate  number  of 


vertebrae,  which  iticreade  it)  size  with  the  body.  The 
ribs  are  attached  to  the  processes  of  the  vertebrae*,  and 
iodose  the  breast  and  abdomen.  Between  the  pointed 
processes  of  the  vettebras  lie  the  bones,  that  support 
the  anal  and  dorsal  fins,  which  are  connected  with  the 
processes  by  a  ligament.  At  the  breast  lie  the  ster* 
nam,  the  clavicles;  and  the  scapnlas,  on  which  the  . 
peetoral  fins  are  placed ;  the  bones  that  support  the 
ventral  tins  arc  called  the  ossa  pelyis.  Besides  these 
there  am  often  other  small  bones  between  the  nius- 
cles  to  assist  their  motfOn« 

Fishes  are  for  the  most  part  oviparous,  committing ' 
their  immensely  numerous  ova  to  the  tffluences  of  the 
water  and  sun  to  be  hatched^  generally  near  the 
shore,  that  the  genial  heat  may  the  more  easily  reach . 
tbenu    Some  species  that  inhabit  the  ocean^  attach 
their  ova  to  the  sea-weedsv— The  eggs  are  mostly 
spherical,  and  are  altogether  without  shells.     A  few  * 
fishes,  as  the  Eel,  as  pecies  ofBlenny,and  some  others^ 
sre  viviparous. 

It  is  very  probable  that  they  live  to  a  considerable 
age.  They  grow  quickly,  and  continue  to  increase 
in  size  as  long  as  they  live.  From  the  concentric 
circles  on  their  scales,  it  is  supposed  that  their  age 
may  be  determined. 

As  to  their  general  economy,  and  their  habits,  fron\ 
their  deep  retirement  in  an  element  forbidden  to  the 
approaches  of  mankind,  it  oannot  be  supposed  that, 
much  knowledge  has  been  acquired  :  and  naturalists 
will  ever  have  to  lament  their  extreme  want  of  ability 
to  search  into  the  characters  of  these  animals,  which 
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would  otherwise  prove  so  very  deservi&g  of  their  no^ 
ticc-' 

In  the  Gmclinian  edition  of  the  Systema  Natnras 
the  Fishes  are  divided  into  six  orders :  Apodal,  Ja*- 
gular,  Thoracic^  Abdominal^  Branchiostegous^  and 
Chondropterygious  *.  *  ■ 

I.  Apodal  I  with  bony  gills,  and  no  ventral  fin& 
*  2.  Jugular ;  with  bony  gills,  and  ventral  fins  be* 
fore  the  pectoral. 

3*    Thoracic  \  with  bony  gills,  and  ventra}  fins 
placed  directly  under  the  thora^ip. 
« ..  4*    Ahdomml\  with  bony  gills,  and  ventral  fins 
placed  on  the^lly  behind  the  thorax. 

5.  Branchmtegous ;  with  gills  destitute  of  bony 

6.  Chrondropterygious ;  with  cartilaginous  gilk. 

*  Apodes,  JugulareS)  Thoracic!,  Abdominalcs,  BranchiMtep^  aa^ 
Chondroptcrjrgii. 
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X  HE  Apodal  Fish,  in  their  appearance  and  man- 
ners, approaclr  in  some  instances  very  nearly  to  the 
Serpent  tribes.  They  have  a  smooth  and  slippery  skin, 
in  general  naked,  or  covered  only  with  small,  soft,  and 
distant  scales.  Their  bodies  are  long  and  slender,  and 
they  are  supposed  to  live  entirely  on  animal  substances^ 
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IN  this  tribe  the  bead  is  smooth,  and  the  nostrils 
are  tubular.  The  gill-membrane  has  ten  rays.  The 
^yes  are  covered  with  a  common  integument.  The 
body  is  nearly  cylindrical,  smooth  and  slippery.  The 
tail^  the  back,  and  the  anal  fins  are  united  ;  and  the 
spkacle  is  behind  the  head,  or  the  pectoral  fins. 

There  are  about  nine  species,  most  of  which  are 
^und  oAly  in  the  «eas.  One  of  these  frequents  our 
fresh  waters^  and  three  others  occasionally  visit  our 
•horcs. 


C    lio-  ] 

THE  COMMON   ZEJ.*. 

The  Common  Eel  forms  evidently  a  connecting 
link,  in  the  chain  of  nature,  between  the  Serpent  tribe 
and  the  Fishes,  peoacMing  net  cmlj^  in  a  great  mea» 
sure,  the*serpent  form,  but  also  many  of  their  habits* 

It  is  frequently  known  to  quit  its  element,  and  to 
wander,  in  the  evening  or  night,  over  meadows  in 
search'  of  snails  and  other  *prey,  or  to  other  ponds  for 
change  of  habitation.  This  will  account  for  edff- 
being  found  in  waters  that  have  not  been  in  the 
least  suspected  to  contain  them.  An  instaacc  of 
this  ran)bling  spirit  of  the  eels  is  mentioned  ia  Flott^t 
Katural  History  of  Staffordshire* 

Mr.  Arderon^  in  the  Philosophical  Tracisactioni^ 
lays,,  that  itt  June  1746^  while  he  was  viewing  tbp 
flood-gates  belonging  to  the  water* works  of  Npr* 
wich,  he  observed  a  great  number  of  eels  sliding  up 
them,  and  up  the  adjacent  posts,  to  the  height  of 
five  or  six  feet  above  the  surface  of  the  water.  They 
ascended  with  the  utmost  facility,  though  many  of 
the  posts  were  perfectly  dry  *  and  quite  smooth* 
They  first  thrust  their  heads  and  about  half  their  bo- 
dies out  of  the  water,  and  held  tiiem  against  tfie 
wood- work  (or  some  time;  Mr.  A.  imagines  whiSe 
they  found  the  viscidity  of  their  bodies  sufficiently 
thiick^  by  exposure  to  the  air,  to  support  their  wcigbti 
They  then  began  to  ascend  dtrcctfy  upwards,  and 
with'  SB  much  apparent  ease  as*  if  they  had  bcea 


*  Muraena  AnguiUa.    JLinn. 
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SAng  cm  levdt  gtonod:  this  they  oobtinued  ^ 
ttiey  bad  got  ioto  the  dtm  above"*, 
f  Ctft^migralioo  of  young  eels  from  one  part  of  a  li^ 
ler  to  aiiiodur»  a  siogtH^r  instance  is  stated  by  Dr.  An<* 
dcnoa  in  hispabli€aitioo  called  the  Bbe*  "Havragoe* 
cman  (says  tUa  gen^Iemao)  to  be  once  on  a  visit  at  a 
friend*a  bouse  on  Deet^'de,  in  Aberdeenshire,  i  oftear 
del%htfid  tQ  walk  by  the  banks  of  the  river.  1  one 
day  observed  something  like  a  black  strii^  mQvin|f 
^hog  ikti  edge  of  the:  river  in  shoal  water.  Upon^ 
dmer  mapectioa  I  discovered  that  this  was  a  shoal 
lC<yaang  eels^  so  dasely  joined  togfether  a&  ta  ap- 
pear^.  ovt  &  aapcrficial  ¥iew,  cme  continoed  body 
ncrang  briskly  up  against  the  stream^  lb  avoid  the 
tetaidoient  they  exp^enced  from  the  force  of  the 
mct&i^  they  kept  doso  ^oogthc  waterV  edge  the- 
vhofa^  of  tho  wfKf^  following  all!  the  bendingsand  st** 
aaoaldea  of  the.  river.  Wher^e  they  were  embayed, 
aid  ia  still  water^  the  shoal  [dilated  in  breadth^  sa  m 
to  be  sometimes  near  a  £3ot  broad;  but  when  they 
turned  a  cape,  where  the  correut  %as  strong,  they 
Were  forced  to  occupy  les^.  space,  and  press  close  to* 
the.  ahbce^  struggling  very  bard  till  they  passed  it. 

^  This  shoal  continued  tomoMitti  night  and  day, 
without  interruption,  for  severallMtks.  Their  pro- 
^-^eaa  might  be  at  the  rate  of  about  a  mile  an  hour. 
^  was  easy  to  catch  the  animals,  though  they  wem 
\r£ry  acitive.  and  nimble.  They  were  eds  perfectly 
filmed  in  eveiy  respect,  but  not  exceeding  twc^ 
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iocbes  in  length.  I  conceive  that  the  shoal  did  not 
contain,  on  an  average^  less  than  from  twelve  to 
twenty  in  breadth  ;  sO  that  the  number  that  passed 
on  the  whole,  during  their  progress,  mu9t  have  been 
very  great.  Whence  they  came^  or  whither  they 
wenty  I  kiiow  not.  The  place  I  remarked  them  at- 
was  six  miles  from  the  sea,  and  I  am  told  that  the 
same  phenomenon  takes  place  there  every  year  about 
the  same  season*.'* 

•  The  usual  haunts  of  eels  are  in  mud,  among  weeds, 
under  the  roots  or  stumps  of  trees,  or  in  holes  in  tbe 
banks  or  the  bottom  of  rivers.  They  are  partial  to  stiU 
water,  and  particularly  to  such  as  is  muddy  at  tbe 
bottom.  Here  they  often  grow  to  an  enormout 
size,  sometimes  weighing  fifteen  or  sixteen  pounds, 
—One  that  was  caught  near  Peterborough,  in  the  year 
1667,  nncasured  a  yard  and  three  quarters  in  lengtbf  « 
When  kept  in  ponds  they  have  been  known  to  de« 
stroy  young  ducks.  Sir  John  Hawkins,  from  a  ca* 
nal  near  his  house  at  Twickenham,  miss^  i  many  of 
the  young  ducks;  and  on  draining,  in  order  to  dean 
it,  great  numbers  of  large  eels  were  found  in  tbe 
mud.  In  the  stomachs  of  many  of  them  were  found, 
undigested,  the  lg||ds,  and  part  of  tbe  bodies  of  the 
victims  :f.  ^^ 

They  seldom  come  out  of  their  hiding-places  bat 
in  the  night,  during  which  time  they  are  taken  with 
lines  that  have  several  baited  hooks. — In  winter  they 
bury  themselves  deep  in  the  mud,  and,  like  the  Ser- 


*  Anderson's  Bee,  xi.  p.  10.         f  Walton,  185. 
t  Note  to  Walton,  181. 
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pent  tribe,  remain  in  a  state  of  torpidity ;  and  they 
are  so  impatient  of  cold  as  eagerly  to  take  shelter  in 
a  whisp  of  straw  flung  into  a  pond  fn  severe  wea- 
ther. This  has  sometimes  been  practised  -as  a  mode 
of  catching  them  *. 

Eels  are  viviparous.  They  are  so  tenacious  of 
life,  that  their  parts  will  continue  to  move  for  a  con^ 
siderable  time  afler  they  are  skinned  and  cut  into 
pieces. 


s 
THE  GYMNOTUS  TRIBE* 


The  head  is  furnished  with  lateral  opercula ;  and 
fbere  are. two  tentacula  on  the  upper  lip.  The  eyes  are 
covered  with  the  common  integument.  The  gill- 
membrane  has  five  rays.  The  body  is  compressed, 
and  has  a  fin  running  along  the  under  parts. 

THE    ELECTRICAL    GYMNOTUS,   OR.    EEL  f. 

This  most  singular  fish  is  peculiar  to  Surinam,  in 
South  America,  where  it  is  found  only  in  the  rocky 
parts  of  rivers  at  a  great  distance  from  the  sea. 

On  a  transient  view  it  bears  a  great  resemblance 
both  in  shape  and  colour  to  our  Common  Eel.  It 
is  from  three  to  four  feet  in  length,  and  ten  or  twelve 


*  Penn.  Brit.  ZooL  iii.  143. 

t  SYNONYMS.^Gymnotuselectricus.  Linn. — Cold  Fel.  Smith* 
■^Cramp-fish,  Numbing  Eel,  by  the  English, ->BeaTe  Aal>  by  life 
Dutch.— Electric  Eel.    Pbii.  Trans. 
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inches  in  circumference,  in  the  thickest  part  of  iff 
body.  The  head  is  flat,  and  the  mouth  wide  and 
destitute  of  teeth.  A  fin  about  two  inches  deep  ex* 
tends  from  the  point  of  its  tail  to  within  six  inches  of 
the  head  ;  and,  where  it  joins  the  body,  this  fin  is  al- 
most an  inch  thick.  Across  the  body  are  several 
annular  divisions,  or.  rather  rug^B  of  the  skin,  by 
which  the  fish  seems  to  partake  of  a  vermicular  na- 
ture, and  to  have  the  power  of  contracting  or  dilating 
itself  af.  pleasure.  It  is  able  to  swim  backwards 
as  well  as  forwards. ' 

These  fishes  possess  the  singular  property  of  giving 
a  shock,  similar  in  its  efiTects  to  that  produced  from 
a  charged  jar,  to  any  body,  or  any  number  of  bo- 
dies  connected  together.  In  diflercnt  publications^ 
domestic  and  foreign,  we  have  numerous  accounts  of 
experiments  on  the  Electric  Eel :  the  principal  of 
these  however,  are  inserted  in  the  Philosophical 
Transactions,  by  Dr.  Williamson  and  Dr.  Garden, 

The  former  of  these  gentlemen  says,  that  on  touch- 
ing an  electrical  Eel  with  one  hand,  a  sensation  is  ex- 
perienced similar  to  that  arising  from  touching  the 
conductor  of  an  electrical  machine:  with  a  short  iron 
rod  the  same  was  felt,  but  less  powerfully.  While  an- 
other person  provoked  the  fish.  Dr.  W.  put  his  band 
into  the  water,  ^t  the  distance  of  three  feet  from  it^and 
feltan  unpleasant  sensation  in  the  joints  of  his  fingers. 
Some  small  fish  were  thrown  into  the  water,  and  the 
animal  immediately  stunned  and  swallowed  them. 
A  larger  fish  was  thrown  in,  which  he  stunned  like- 
wise, and  attempted  to  swallow  ;  but,  from  its  size,  he 
could  not  do  it.  Dr.  W.  put  his  hand  into  the  water^ 
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and  bad  another  fish  thrown  in  at  some  distance* 
The  Eel  swam  up  to  it,   and  at  first  turned  away 
without  offering  it  any  violence :  after  a  little  time 
he  returned^  and,   looking  stedfastly   at   it  a  few 
seconds,  gave  it  a  shock,  by  which  it  instantly  turned 
upon  its  back,  and  was  perfectly  motionless.   Dr.  W. 
at  that  very  instant  felt  the  same  sensation  in  his 
fingers  as  when  he  put  his  hand  into  the  water  be* 
fore.    A  fish  was  afterwards  struck,  but  not  quite  kill- 
ed :  when  the  Electric  Eel  perceived  this  he  returned^ 
and  at  a  second  shock,  evidently  more  severe  than  the 
former,  rendered  it  motionless.     On  touching  it  with 
one  hand  so  as  to  provoke  it^  and  holding  the  other  in 
the  water  at  a  little  distance^  a  severe  shock  was  felt 
through  both  the  arms^  and  across  the  breast^  similar 
to  that  from  a  charged  jar.    Eight  or  ten  persons 
with  their  hands  joined  experienced  the  same,  on 
the  first  touching  the  head,  and  the  last  the  tail  of 
the  fish.     A  dog  being  made  a  link  in  this  chain^ 
at    the  instant  of  contact  uttered  a  loud   yell*. 
When  the  Eel  was  touched  with  silk,  glass,  or  any 
other  nourconductor,  no  shock  whatever  was  felt. 
From  a  long  series  of  experiments,  it  appeared  to 
Dr.  Williamson,  that  these  properties  partook  so 
nearly  of  the  nature  of  electricity,  that   whatever 
would  convey  the  electrical  fluid  would  also  convey 
the  fluid  discharged  by  the  Eelj  and  vice  versa.    He, 
however,  was  never  able  to  observe  that  any  spark 
whatever    was   produced  on  contact.      This  mode 
of  defence  the  fish  never  adopted  except  it  was  irri- 
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fftunned  by  the  shock  as  to  appear  deacl,  but  when 
these  have  been  taken  into  another  vessel  they  hav^ 
been  always  found  to  recover. — When  the  Electrical 
Eels  are  hungry  they  are  pretty  keen  after  their  foodi 
but  they  are  soon  satisfied,  not  being  able  to  con* 
fain  much  at  one  time.  One  of  them  three  feet  and 
upwards  in  length  could  not  swallow  a  small  fish 
above  three,  or  at  most  three  inches  and  a  half  long. 
The  organs  that  produce  this  wonderful  accuimu* 
lation  of  electric  matter  constitute  nearly  one  half 
of  that  part  of  the  flesh  in  which  they  are  placed, 
and,  perhaps,  compose  more  than  one  third  of  the 
whole  animal.  There  are  two  pairs  of  these  organs, 
one  on  each  side.  Their  structure  is  very  simple 
and  regular,  consisting  only  of  flat  partitions,  with 
cross  divisions  between  them.  The  partitions  are 
thin  membranes  placed  nearly  parallel  to  One  an- 
other, and  of  different  lengths  and  breadths.  Their 
distances  from  each  other  differ  with  the  size  of  the 
fish  :  in  one  of  two  feet  four  inches  in  length  they 
were  found  to  be  ~th  of  an  inch  asunder.  The/ 
appear  to  answer  the  same  purpose  with  the  columns 
of  the  Torpedo,  making  walls  or  butments  for  the 
subdivisions,  and  are  to  be  considered  as  forming  so 
many  distinct  organs^  they  are  very  tender,  and  ea^ly 
lacerated.  These  are  furnished  with  many  pairs  of 
nerves  appropriated  to  their  management* ;  but  bow 
these  surprising  effects  are  produced  by  means  of 
such  organs,  in  a  fluid  also  extremely  ill-adapted  to 
the  purpose^  has  not  yet  been  satisfactorily  explained. 


♦  Hunter  in  Phil.Ttaxi.'vo\.\sf.i^%^^S« 
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It  has  been  said  that  specimens  of  the  Electric 
Eel  have  been  seen  that  were  upwards  of  twenty  feet 
in  length,  and  whose  shock  was  instant  death  to 
any  man  that  unluckily  received  it :  but  this  is  con* 
tradicted  by  captain  Stedman,  whose  long  residence 
in  Surinam  enabled  him  to  make  accurate  inquiries 
on  the  subject. 

These  Eels  are  caught  in  Guiana  when  very  young, 
and  are  often  preserved  there  in  large  troughs  filled 
"with  water,  by  way  of  amusement.  They  are  usu- 
ally fed  with  small  fish,  earth-worms,  or  cock- 
roaches, the  latter  of  which  are  the  most  agree* 
able  of  all  food  to  them :  when  one  of  these  is 
thrown  into  the  trough,  the  fish  opens  his  mouth 
and  sucks  it  in  with  great  avidity  and  apparent 
pleasure. — From  the  skin  is  excreted  a  slimy  sub- 
stance, which  renders  it  necessary  to  have  the 
water  often  changed.— -When  the  water  is  out  of 
the  trough  they  will  lie  motionless  for  several  hours  ; 
but,  if  touched  in  this  condition,  they  never  fail  to 
communicate  a  violent  shock*. 


THE  SWORD-FISH  TRIBE. 


The  head  of  the  Sword-fish  is  furnished  with  a 
long,  hard,  sword-shape^  «pper  jaw.  The  mouth  haa 
Ho  teeth.  .  The  gill  membrane  is  eight-rayed ;  and 
the  body  is  rounded,  and  has  no  apparent  scales. 


*  BancroU,  2Q0. 
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THE   BROAD-PINNED    SWORD-PISH*. 

I'his  species  of  Sword-fish  inhabits  the  Brasiliafi 
and:  East  Indian  Seas,  and  also  the  Northern  Ocean. 
Tbcr  body  is  of  a  silvery  blueish  white,  except  on  the 
upper  parts  of  the  back,  the  head  and  tail,  which  are 
of  a  deep  brown.  The  skin  is  smooth,  and  without 
any  appearance  of  scales.  From  the  long  sharps 
pointed  process  of  the  head,  it  would  seem,  on  a  cur- 
sory view,  to  be  allied  to  the  European  spcciesi  but  it 
differs  from  this  in  having  an  extremely  broad  bacl> 
fin,  and  two  long  sharp-pointed  appendages  proceed- 
ing from  the  thorax.  It  frequently  grows  to  the  length 
of  twenty  feet  and  upwards,  and  is  a  very  powerful  fish.- 

When  his  majesty's  ship  Leopard,  after  her  t©-' 
tutn  from  the  coast  of  Guinea  and  the  West  lndies> 
Was  ordered,  in  1725, to  be  cleanedand  refitted  fortha 
Channel  service,  in  stripping  off  her  sheathmg  the 
ship-wrights  found  in  her  bottom,  pointing  itt  a  di- 
rection from  the  stern  towards  the  head,  part  of  the 
i^vord  or  swout  of  one  of  these  fishes.  On  the  out- 
side this  was  rough,  not  unlike  seaUskin,  and  the  end, 
where  it  was  broken  off,  appeared  like  a  coarse  kind 
of  ivory.  The  fish  is  supposed  to  have  followed  the 
ship  when  under  sail,  from  the  direction  in  which  this 
sword  lay.  It  had  penetrated  through  thd  sheathing^ 
which  was  an  inch  thick,  passed  through  three  inches 
of  plank,  and  beyond  that,  four  inches  aAid  a  half,  in- 
to the  timber.  The  force  requisite  to  effect  this  (since 
the  vessel  sailed  in  a  direction  from  the-  fish)  must 
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*iSYNON  VMS. — ^Xiphias  platypterus.  Slaw* — Indian  Sword-fish, 
Sword'hih.  /&r.^Broad-finncd  S^rosd-fisli.— S* jw  i  Nat.  Mis. 


bave.beiefi  excessively  great,  especially  as  no  shock 
was  felt  by  the  persons  on  JDoard.  The  workmen  on 
the  spot  declared  it  impossible,  with  a  hammer  of  a 
ijuarter  of  an  hundred  weight,  to  drive  an  iron  pin  of . 
the  sanie.forni  and  size  in to>  that  wood,  and  to  the 
«ime  depth,  in  l^i^an  eight  or  nine  strokes,  fvhilst 
this  bad  been  eff^tod  by  only  one  *• 

And  aboult  $i?cteen  years  ago  a  letter  was  written  to 

Sir  Joseph  Banks  a9  president  of  the  Royal  Society 

^Von^  the  captain  of  an  £ast-Indiaman,  accompanied 

^^ith  an  account  of  another  instance  of  the  amazing 

strength    which   this  fish   occasionally  exerts — the 

bottom  of  his  ship  being  pierced  through  in  such  a 

Tkianner  that  the  sword  was  completely  embedded,  or 

driven  through  its  whole  length,  and  the  fish  killed 

by  the  violence  of  the  effort.     A  part  of  the  bottom 

of  the  vessel,  with  the  sword  embedded  in  it,  is  now 

lodged  in  the  British  Museum  ^. 

The  Sword-fish  and  the  Whale  are  said  never  to 
meet  without  coming  to  battle  ;  and  the  former  has  the 
name  of  being  always  the  aggressor.  Sometimes  two 
of  them  join  against  one  whale,  in  which  case  the 
combat  is  by  no  means  equal.  The  whale  uses  his 
tail  only  in  his  defence:  he  dives  down  into  the 
ivater,  head  foremost,  and  makes  such  a  blow  with 
this,  that,  if  it  takes  effect,  finishei^  the  Sword-fish  at 
^  stroke:  but  the  other,  who  is  generally  sufficiently 
^<iroit  to  avoid  it,  immediately  falls  upon  the  whale, 
^nd  buries  his  weapon  in  his  sides.  When  the  Whale 


*  Mortimer  In  Phil.  Tran.  vol.  xli.  p«  862. 
fShaw'A  Nat,  Mi^.ii/.t.  88. 
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discovers  the  Sword-fish  darting  upon  bim,  he 
dives  to  the  bottom,  but  is  closely  pursued  by  his 
enemy,  who  obliges  him  again  to  rise  to  the  surface. 
The  battle  then  begins  afresh,  and  lasts  tiJl  the  Sword- 
fish  loses  sight  of  the  Whale,  who  is  at  lehgtb  com- 
pelled to  swiin  ofF,  which  his  superior  agility  allows 
him  to  do*  In  the  Sword-fish  piercing  the  Whale's 
body  with  the  tremendous  weapon  at  his  snout,  be 
seldom  does  any  great  danoage  to  the  animal,  G^om 
not  being  able  to  penetrate  much  beyond  the  fat.: 


I  .'• 
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THE  head  in  the  Cod-fish  is  smooth ;  and  th^ 
^11 -membrane  has  seven  rays.  The  body  is  oblongs 
and  covered  with  deciduous  scales.  The  fin^  ^re  all 
covered  with  the  common  skin.  The  rays  of  the;  fins 
are  unarmed;  and  the  ventral  fins  are  slender^  and 
terminate  in  a  point. 

The  number  of  species  is  about  twenty-four. 

THE    COMMON    COD -f. 

These  fish  are  found  only  in  theocean^inthe  north* 
crn  parts  of  the  world :  and  the  great  rendezvous  for 
them  are  the  sand-banks  of  Newfoundland,  Nova 
Scotia  and  New  England.  These  shallows  arc  their 
favourite  situations  j  for  here  they  are  able  to  obtain 
peat  quantities  of  worms,  a  food  that  is  peculiarly 
JTateful  to  them.  Another  cause  of  their  s^ch* 
^ent  to  these  places,  is  their  vicinity  to  the  polar  As, 


*  This  is  the  second  of  the  Linnean  orders  of  fishes^ 
i*  Cr»d)i»  morhua.    Lim. 
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where  they  return  to  spawn.  There  they  deposit 
their  roes  in  full  security,  and  afterwards  repair,  as 
soon  as  the  first  more  southern  seas  are  open,  to  the 
banks  for  subsistence. — Few  are  taken  north  of  Ice- 
land, and  the  $hoaU  never  reach  so  far,s9uth  as  the 
straits  of  Gibraltar. 

Prior  to  the  discovery  of  Newfoundland,  the  prin- 
cipal fisheries  for  Cod  were  in  the  seas  off  Iceland, 
and  off  the  western  islands  of  Scotland.  To  the  for- 
mer of  these  the  English  resorted  near  four  hundred 
years  ago.  In  the  reign  of  James  the  first,  we  had 
no  fewer  than  150 -vessels  employed  in  the  Iceland 
'  fishery.- 

The  chief  fisheries  now  are  in  the  Bay  of  Canada^ 
on  the  great  bank  of  Newfoundland,  and  ofTthe  isl^ 
of  St.  Peter,  and  the  i^e  of  Sable.  The  vessels  frc^ 
quenting  these  fisheries  are  of  from  a  hundred  to  two 
hundred  tons  burthen,  and  will  catch  30,000  Cod 
or  upwards  each.  The  hook  and  line  are  the  only 
implements  used  to  take  the  fish;  and  this  in  a  depth 
of  water  of  from  sixtcfen  to  sixty  fathoms. — ^ITie  great 
bank  of  Newfoundland  is  represented  to  be  like  a 
vast  mountain,  above  five  hundred  miles  long,'  and 
near  three  hundred  broad  ;'  and  the  number  of  Bri- 
tish  seamen  employed  upon  it  is  supposed  to  be  about 
fifteen  thousand. 

TBb  best  season  for  fishing  is  from  the  beginning 
ofrebruary  to  the  end  of  April ;  and  though  each 
fisberman  takes  no  more  than  one  fisli^  a^ime,  an 
expert  hand  will  aoittfitiiiies  catch  four  hundred  in  a 
day.    Th^;  employment  is  excessively  fatiguing,;from 


ihc  weight  of  the  fish,  ^nd  the  great  coldness  dtt  the 
bank. 

As  soon  as  the  Cod  are  caught,  the  heads  are  cut 
ofF;  they  are  opened,  gutted  and  salted :  they  are 
then  stowed  in  the  hold  of  the  vessel,  in  beds  five  of 
SIX  yards  square,  head  to  tail,  with  a  layer  of  salt  to 
each  layer  offish.  When  they  have  lain  here  three 
6r  four  days  to  drain  off  the  water,  they  are  shifted 
into  a  different  part  of  the  vessel,  and  again  sialted. 
Here  they  remain  till  the  vessel  is  loaded.  Some- 
times they  are  cut  into  thick  pieces,  and  packed  in 
barrels,  for  the  greater  convenience  of  carriage. 

Cod  are  taken  by  the  natives  of  Norway,  off  their 
own  coast,  in  strong  pack-thread  nets.  These  have 
meshes  four  inches  square,  and  are  about  a  fathom  or 
fifteen  meshes  deep,  and  twenty  fathom  long.  They 
use,  according  to  the  weather,  fi-om  eighteen  to  twen- 
ty-four of  these  nets  joined,  so  that  they  have  some«- 
times  upwards  of  four  hundred  fathom  of  net  out  at 
a  time.  They  fish  in  from  fifty  to  seventy  fathom. 
water,  and  mark  the  places  of  the  nets  by  means  of 
buoys.  The  afternoon  is  the  time  when  the  nets  arfc 
generally  set ;  and  on  taking  them  in  on  the  fol- 
lowing morning,  it  is  no  uncommon  thing  to  obtain 
three  or  four  hundred  fine  God*. 

In  the  Newfoundland  fishery,  the  sounds  or  air- 
bladders  ftrc  taketi  out  previous  to  incipient  putrefac^ 
tion,  washed  from  their  slime,  and  salted  for  expor- 
tation. The  tongues  are  also  cured,. and  brought  in 
barrels   containing  four  or  five  hundred    pounds 


*  ToTitoppidan,  part  ii.  p*  158. 
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weight  each.    From  the  livers  a  great  quantity  of  aU 
is  extracted. 

These  fish  feed  principally  on  the  smaller  species 
of  the  scaly  tribes,  on  worms,  shell-fish  and  crabs  : 
and  their  digestion  is  sufficiently  powerful  to  dissolve 
the  greatest  part  even  of  the  shells  which  they  swal* 
low.  They  are  very  voracious,  and  catch  at  any 
small  body  they  observe  moved  by  the  water,  even 
stones  and  pebbles^  which  are  often  found  in  their 
stomachs. 

They  are  so  extremely  prolific,  that  Leeuwenhoek 
counted  above  nine  millions  of  eggs  in  the  roe  of  jt 
middling-sized  Cod-fish,  The  production  of  so  great 
a  number  will  surely  bafHe  all  the  efforts  of  man,  or 
the  voracity  of  the  inhabitants  of  the  ocean,  to  dimi- 
nish  the  species  so  greatly^  as  to  prevent  its  affordiog 
an  inexhaustible  supply  of  grateful  provision  in  all 
ages. 

In  the  European  seas  theCod  begin  to  spawn  in  Ja* 
nuary,  and  they  deposit  their  eggs  in  rough  ground 
among  rocks.  Some  continue  in  roe  till  the  beginning 
of  April,  They  recover  very  quickly  after  spawning, 
and  good  fish  are  to  be  taken  all  the  summer.  When 
they  are  out  of  season,  they  are.  thin-tailed  and  lousy. 
Cod-fish  are  chosen  for  the  table,  by  their  plumpness 
and  roundness  near  the  tail ;  by  the  depth  of  the  hoi- 
low  behind  the  head,  and  by  the  regular  undulated 
appearance  of  the  sides,  as  if  they  were  ribbed.  The 
glutinous  parts  about  the  head  lose  their  delicate  fla- 
vour, after  the  fish  has  been  twenty-four  hours  out 
of  the  water. 

The  Cod  frequently  grow  to  a  very  great  size.  The 


,TMB   HADDOCK.  127 

largisst  that  is  known  to  have  been  taken  in  this  kteg- 
dom,  was  at  Scarborough,  in  the  year  1775  :  itmea* 
sufed  five  feet  eight  inches  in  lengthy  and  five  feet  in 
circumference,  and  weighed  seventy-eight  pounds. 
The  usual  weight  of  these  fish  is  from  fourteen  to 
/orty  pounds*. 

THE    HADDOCK*!'. 

The  Haddock,  a  fish  that  every  one  is  acquainted 
with,  migrates  in  immense  shoals,  that  arrive  on  the 
Yorkshire  coasts  about  the  middle  of  winter.  These 
are  sometimes  known  to  extend  from  the  shore,  near 
three  miles  in  breadth,  and  in  length  from  Flambo« 
xough  head  to  Tinmouth  castle,  near  fifty  miles,  and 
perhaps  even  much  farther  northwards.  An  idea  of 
their  numbers  may  be  had  from  the  following  cir- 
cumstance :  Three  fishermen,  within  a  mile  of  the 
harbour  of  Scarborough,  frequently  loaded  their  boat 
with  them  twice  a  day,  taking  each  time  about  a  ton 
offish.  The  large  ones  quit  the  coast  as  soon  as  they 
are  out  of  season,  and  leave  behind  them  great  plenty 
of  small  ones:  the  former  are  supposed  to  visft  the 
coasts  of  Hamburgh  and  Jutland  during  the  sum- 
mer. 

The  larger  ones  begin  to  be  in  roe  in  November, 
and  continue  so  for  somewhat  more  than  two  months: 
ftom  this  time  till  May  they  are  reckoned  out  of  sea- 
son, and  are  not  good.  They  then  begin  to  recover. 
The  small  ones  are  extremely  good  from   May  till 

*  Penn.  Brit.  Zool.  iii.  172.        fGadus  Oglesinuj.    JJnn. 
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February;  and  those  that  are  not  old  enougli  tb 
breed,  for  even  two  months  afterwards. 

Haddocks  seldom  grow  to  any  great  size ;  they 
rery  rarely  betome  so  large  as  to  weigh  twelve  or  four- 
teen pounds ;  and  they  are  esteemed  more  delicate 
eating  when  they  do  not  exceed  three  pounds  in 
weight. 

During  stormy  weather,  these  fish  are  said  to  take 
isbelter  in  the  sand  or  mud,  or  among  the  sea- weeds. 
They  feed  on  various  small  marine  animals,  and  fiie- 
quently  become  fat  on  herrings.  The  females  dcs- 
posit  their  spawn  on  the  fuci  or  sea-weeds^  near  the 
shore. 

On  each  side  of  the  body,  just  beyond  the  gill% 
is  a  dark  spot.  Superstition  asserts  that  when  St; 
Peter  took  the  tribute  money  out  of  the  mouth  of  a 
fish  of  this  species,  he  left  the  impression  of  his  finger 
and  thumbs  which  has  ever  since  been  continued  to 
the  whole  race  of  Haddocks  *. 


% 
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THE  SUCKING-FISH  TRIBE. 


THE  Suckiiig- j^isbes  We  tlie  head  flat,  oily,  and 
depressed :  this  is  also  margined  and  transviersely 
Btreaked  or  grooved*  They  have  tcnr  rays  in*  th«i  gill^ 
membrane,  and  the  body  is  desfttirt^  of  sfcaies/ 

THE  COMlfON   StrtKIN^^-^ISftfi 

'  .1.1 

This  singulai*  Animal  i?  usually  about  a  foot  ia 
length,  and  has  siji^teen  or  more  furrows  on  the  top 
of  the  head.  The  back  is  cdnvci  «nd  biack^  and 
the  belly  whitci     The  tail  is  forked. 

It  inhabits  most  parts  of  the  ocean,  and  is  often 
found  so  ^trotigly  adhering  to  (he  sides  of  sharks  and 
Whet  fish,  by  meilns  of  the  structure  of  its  head,  as 
n^t  to  bfc  got  off  without  great  diifEculty.  Five  of 
them  have  been  taken  from  the  body  of^  a  single 
*hark  J.  St.  Pierre  say^,  he  has  put  some  of  them 
^  an  even  surface  of  glass,  from  which  he  could  not 
•fterwards  remove  them  §. 


mm 


*  This  is  the  third  of  the  Linnean  orders  of  fishes. 
f  Ecfaoneis  rdtnora.    Lha,'  J  Catcsbjr,  ii.  26«  ^ 

/  Voyage  to  the  Isle  of  France,  jo. 
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The  antients  believed  the  Sucking-fisb,  small  as  it 
is,  to  possess  the  powers  of  arresting  the  progress  of  a 
ship  in  its  fastest  sailing,  by  adhering  to  its  bottom. 

The  sucking-fish  betieath^  with  secret  chains, 
,    Clung  to  the  keel^  the  swiftest  ship  detains. 
The  seamen  run  confused,  no  labour  's  spar'd. 
Let  fly  the  sheets,  and  hoist  the  top-mastyard. 
The  master  bids  them  give  her  all  the  sails, 
*7o  court  the  winds,  and  catch  the  coming  gales. 
But,  thovgh  the  canvas  bellies  with  the  blast. 
And  boisterous  winds  bend  down  the  cracking  mast. 
The  bark  stands  firmly  rooted  in  the  sea. 
And  will,  unmov'd,  nor  winds  nor  waves  obey  ; 
Still,  as  when  calms  have  flatted  all  the  plain. 
And  infant  waves  scarce  wrinkle  on  the  main. 
No  ship  in  harbour  moor'd  so  careless  rides, 
When  ruffling  waters  tdl  the  flowing  tides. 
Appaird,  the  sailocs  stare,  through  strange  surprise^ 
Believe  they  dream,  and  rub  their  waking  eyes. 
As  when,  unerring  from  the  huntsman's  bow. 
The  fcather'd  death  arrests  the  flying  doe. 
Struck  through,  the  dying  beast  falls  sudden  down. 
The  parts  grow  stiff,  and  all  the  motion  's  gone  3 
Such  sudden  force  the  floating  captive  binds. 
Though  beat  by  viaves,  and  urged  by  driving  winds*. 

Turning  its  powers  in  a  very  different  way,  the.an« 
tients  also  fancied,  that  in  what  manner  soever  it  was 
administered,  it  was  fatal  in  affairs  of  love,  deadea* 
ing  the  warmest  affections  of  both  sexes f. 

The  Indians  of  Jamaica  and  Cuba  formerly  used 
the  Sucking'-fish  in  the  catching  of  others,  somewhat 
in  the  same  manner  as  hawks  are  employed  by  a  fal*^ 

11^— ■■inn     ■         I    ■       ■  Ml       -        ITT^    -|  I  iiBiiBi  iiiiMB  I  m     \     M^i    i^nrTiM^^i^B 

*  Jones's  translation  of  Oppian,  f  Plinji  lib.  ix.  c.  25. 
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COner.  They  k^pt  Ihein  for  the  purpose,  atid  Jiad^ 
them  regularly  fed.  The  owner  on  a  calm  morningi^ 
would  carry  one  of  them  out  to  sea,  secured  to  hvi 
canoe  by  a  small  but  strong  line  many  fathoms  in' 
length  ;  and  the  moment  the  creature  saw  a  fish  in 
the  water,  though  at  a  great  distance,  it  would  dart 
eWay  with  the  swiftness  of  an  arrow,  and  soon  fasten 
upon  it.  Theind  ian  in  the  mean  time  loosened  and 
let  go  the  line,  which  was  provided  with  a  buoy  that 
kept  on  the  surface  of  the  sea,  and  marked  the  course 
the  Sucking«fish  had  taken;  and  he  pursued  it  in  his 
canoe,  until  he  perceived  his  game  to  be  nearly  ex- 
hausted and  run  down.— -He  then,  taking  up  the 
buoy,  gradually  dttw  the  line  towards  the  shore;  the 
Sucking-fish  stillaahering  with  so  inflexible  a  tenacity 
to  his  prey,  as  not  easily  to  be  removed.  Oviedo 
says  he  has  known  turtle  taken  by  this  mode  of  a 
l)alk  and  weight  that  no  single  man  could  support. 

These  fish  are  often  eaten,  and  in  taste  they  are 
said  very  greatly  to  resemble  fried  artichokes*. 


■  I  1 


THE  FLAT-FISH. 


The  present  tribe  comprehends  those  fish  that 
ure  usually  denominated  Flat-fish,  as  the  Plaise, 
X^lounder,  Sole,  &c.    These  are  generally  confined 
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*  St.  Pierre't  Isle  of  France,  30. 
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to  the  muddy  or  sandy  banks  of  t1)<^  iSea^  tthere  tbi^ 
have  the  power  of  burying  thcmsdvesy  as  &p  afr  (Hcf 
beac^  to  escape  tbe.  devastation^  of  the  moceSt^par 
cious  tribes.  Thoy  are  not  abld  tQ  rise  fron»  the 
bottona^  frpin  the  w^nt  of  an*  aii^bladdei?  tp(  biio^ 
tbem  up^  which*  HK>st  of  tbe  other  fipbesr  possess,;  .  heM 
they  swim  with  their  bodies  in-  an  oblique  posi^iqi^ 
and  feed  on  such  aquatic  worms,.  Ssq.  as  Qprne^io 
tJbieir  way.  .  -  •  .; 

Many  of  them,  as  the  Holibut,.  Turbot^  kc^^gfowf 
tp  a,  great,  size.  The  eyes  of  the:  whole.  genuj»  ai^ 
situated  on  one  side  of  the  bead.  .It  i&  a,  curfpiM 
circumstance,  that  while  the  under  parts  qf  t^^eir 
body  are  of  a  brilliant  white,  the  upper  parts  ar.a.S9 
coloured  and  speckled, '  as,  when!  iRtey.  are  half  ijao^ 
mersed.  in  the  sand  or  mud,  to  render  them  inf^- 
perceptible.  Of  this  resemblance  they  are  soj  con- 
scious, that,  whenever  they  find  themselves^-  in.  dan«« 
ger,  they  sink  into  the  mud  and  continue  perfectly 
motionless.  This  circumstance  is  so  well  known  to 
fishermen,  that  within  their  palings  on  the  strand 
they  are  often  under  the  necessity  of  tracing  fur- 
rows  with  a  kind  of  iron  sickle,  to  detect  by  the 
touch  what  they  are  not  otherwise  able  to  distin* 
guish.  Not  being  rapacious,  or  furnished  with  any 
weapons  of  defence,  these  fishes  owe  their  security  to 
this  stratagem"  5  while  the  Thornback  and  Rays,  that 
are  carnivorous  and  armed  with  strong  spines,  al- 
though flat-fish  of  a  different  class,  are  marbled  with 
lighter  colours,  that  they  may  be  perceived  aiu} 
avoided  by  less-  powerful  fish* 


C      13S      j 

THfi    TURBOT^, 

The  northern  parts  of  the  Engh'sh  coast^  and  some 
places  off  the  coast  of  Holland,  afford  Turbots  in 
greater  abundance  and  in  greater  excellence  than 
any  other  parts  of  the  world.  Lying  here  in  deep 
waters  they  are  seldom  to  be  taken  but  by  lines. 

In  fishing  for  Turbot  off  the  Yorkshire  coast, 
three  nren  go  out  in  each  of  the  boats,  each  man 
jrovided  witb  three  lines,  every  one  of  which  is 
/umished  with  two  hundred  and  eighty  hooks,  placed 
iBxactly  six  feet  two  inches  asunder.  These  are  coiled 
on  an  oblong  piece  of  wicker-work,  with  the  hooks 
l)aited  and  placed  very  regularly  in  the  centre  of  the 

icoil.     When  they  are  used,  the  nine  are  generally 
fastened  together  so  as  to  form  one  line  with  above 
"two  thousand  hooks,  and  extending  near  three  miles 
in  length  :  this  is  always  laid  across  the  current. 
^n  anchor  and  buoy  are  fixed  at  the  end  of  each 
man's  line-     The  tides  run  here  so  rapidly  that  the 
£shermen  can  only  shoot  and  haul  their  lines  in  the 
still  water  at  the  turn  of  the  tide ;  and  therefore,  as 
-it  is  flood  and  ebb  about  every  alternate  six  hours, 
^bis  is  the  longest  time  the  lines  can  remain  on  the 
ground.    When  the  lines  are  laid,  two  of  the  men 
msually  wrap  themselves  in  the  sail  and  sleep,  while 
He  third  is  on  watch  to  prevent  their  being  run  down 
Vyy  ships,  and  to  observe  the  weather;    for  some- 
times storms  come  on  so  suddenly  that  they  find 
it  difficult  to  gain  the  shore  even  without  their  lines. 


^  Fkuronectes  maximuf  •    Idnn. 
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The  boats  used  in  this  work  are  each  about  a 
ton  burthen  ;  somewhat  more  than  twenty  feet  in 
length,  and  about  five  in  width.  They  are  welj 
constructed  for  encountering  a  boisterous  sea,  and 
have  three  pairs  of  oars,  and  a  sail,  to  be  used  a&oc* 
casion  requires.  Sometimes  larger  boats  than  these 
are  used,  which  carry  six  men  and  a  boy.  When 
thp  latter  come  to  the  fishing-ground  they  put  out 
two  of  the  smaller  boats  that  they  have  on  boards 
which  fish  in  the  same  manner  as  the  three  manned 
boats  do,  save  that  each  man  is  provided  with  a 
double  quantity  of  lines  ;  and  instead  of  waiting  in 
these  the  return  of  the  tide,  they  return  to  the  large 
boat  and  bait  their  other  lines  :  thus  hauling  one  set 
and  shooting  another  at  every  turn  of  the  tide. 
The  fishermen  commonly  run  into  harbour  twice  a 
week  to  deliver  their  fish. 

The  bait  that  the  Turbots  take  most  readily  is 
fresh  herring  cut  into  proper-sized  pieces  :  they  are 
also  partial  to  the  smaller  lampreys,  pieces  of  had* 
dock,  sand-worms,  muscles  and  limpets ;  and  when 
none  of  these  are  to  be  had,  the  fishermen  use  bul- 
lock's liver.  The  hooks  are  two  inches  and  a  halT 
long  in  the  shank,  and  near  an  inch  wide  betwixt 
the  shank  and  the  point.  They  are  fastened  to  the 
lines  upon  sneads  of  twisted  horse-hair,  twenty-seven 
inches  in  length.  The  line  is  made  of  small  cord- 
ing, and  is  always  tanned  before  it  is  used*. — ^The 
Turbots  are  so  extremely  delicate  in  their  choice  of 

*  For  the  tanning  of  nets  and  lines  see  the  ensuing  account  of 
the  Herring. 
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baits  as  not  to  touch  a  piece  of  herring  or  haddock 
that  has  been  twelve  hours  out  of  the  sea. 

The  greatest  weight  of  these  fish  is  about  thirty 
pounds. 

In  many  parts  of  this  country  Turbot  and  Holibut 
arc  sold  indiscriminately  for  each  other :  they  are, 
however,  perfectly  distinct,  the  upper  parts  of  the 
former  being  marked  with  large,  unequal,  and  ob- 
tuse tubercles,  while  those  of  the  other  are  quite 
smooth,  and  covered  with  oblong  soft  scales  that  ad- 
here firmly  to  the  body  *. 

THE    SOLE'f'. 

In  the  economy  of  the  Sole  we  have  one  circum- 
stance that  is  very  remarkable :  among  various  other 
marine  productions  they  have  been  known  to  feed  on 
shell-fish,  although  they  possess  no  apparatus  whatever 
in  their  mouth  for  reducing  them  to  a  state  calculated 
for  digestion.     Some  that  were  purchased  by  Mr. 
C!ollinson  had  their  bellies  hard  and  prominent,  ap- 
pearing to  be  filled  with   rows  of  some  hard  sub- 
stance, which  on  being  opened  were  found  to  be 
shell-fish.  These,  from  the  bulging  of  the  shells  and 
tie  intervening  interstices,  gave  the  intestines  some- 
"^^hat  the  appearance  of  strings  of  beads.     On  fur- 
ther examination  some  of  them  were  found  nearly 
dissolved,  others  partly  so,  but  many  of  them  were 
'WholeJ.     The  most  usual  food  of  the  Soles  is  the 
spawn  and  young  of  other  fish. 


*  Poio.  Brit.  Zool.  ill.  233.      f  Pleuronectes  Solea.    Lmu* 
X  Ckdlinson  on  the  Food  of  Soles,  Phil«  Tnm.  vol.  j\vi\.  p%  i1« 
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Soles  are  found  on  all  the  British  coasts:  but  tho«4 
of  the  western  shores  are  much  superior  in  size  to 
what  are  takeo  in  the  north,  since  they  are  some- 
times found  of  the  weight  of  six  or  seven  pounds^ 
The  principal  fishery  for  them  is  in  Torbay. 


THE  CH^TODON  TRIBE. 


a 

In  this  tribe,  though  the  species  are  vary  numcui 
rous,  there  is  only  one  of  which  we  have  found  any 
account  in  the  least  degree  interesting;  arising^ 
principally  from  their  being  inhabitants  of  distant 
waters,  in  hot  climates,  and  many  of  them  but 
seldom  seen. 

Their  head  and  mouth  are  small,  and  they  havq 
the  power  of  pushing  out  and  retracting  the  lips,  so 
as  to  make  a  tubular  orifice.  The  teeth  are,  mostly, 
bristle-shaped,  flexile,  moveable,  closely  set,  and 
very  numerous.  The  gill -membrane  has  from  three 
to  six  rays.  The  body  is  scaly,  broad,  and  com* 
pressed  ;  and  the  dorsal  and  anal  fins  are  generally 

terminated  with  prickles. 

.  • .  •       .     '.  . .  . 

THE  B.EAKED  CHiBTODON*. 

The  Beaked  Chaetodon  or  Shooting-fish  frequents 
the  shores  and  mouths  of  rivers  in  India,  and  about 


*  Symontms.— Chstodon  rostratus.  L'a«.— Chaetodon  cn« 
ccl  (lus:  ^  Sbaw.  —  Jaculator '  or  Siiooting-fish,  fbii.  lZVaii.-r 
Staked  Chatodon.    tiaw» 
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ihe  Indian  islands.  It  is  about  six  inches  in  lengthy 
jind  is  of  a  whitish  or  very  pale  brown  colour,  with, 
eomnionly^  Ifour  or  five  blackish  bands  running 
dcross  the  body,  which  is  ovate  and  qampressed* 
The  snout  is  lengthened  and  somewhat  cylindricaL 
The  dorsal  ^nd  anal  fins  are  very  large,  and  on  tba 
former  is  a  large  eye-like  spot. 

This  fish  feeds  principally  on  flies  and  other  smaU 

wiaged  insects  that  hover  about  the  waters  it  inhabits^ 

and  the  mode  of  taking  its  prey  is  very  remarkable. 

When  it  sees  a  fly  at  a  distance  alighted  on  any  of  the 

plants    in   the    shallow  water,    it   approaches  very 

slowly,   and  with  the  utmost  caution,   coming  as 

much  as  possible  perpendicularly  under  the  object. 

Then  putting  its  body  in  an  oblique  direction,  with 

the  mouth  and  eyes  near  the  surface,  it  remains  a 

moment  immoveable.     Having  fixed  its  eyes  directly 

on  the  insect,  it  shdots  at  it  a  drop  of  water  from  its 

tubular  snout,  but  without  showing  its  mouth  above 

the  surface,  from  whence  only  the  drop  seems  to 

jrise.     This  is  done  with  .so  much  dexterity,  that 

though  at  the  dists^nce  of  four,  five,  or  siia  feet^  it 

'Very  seldom  fails  to  bring  the  ily  into  the  water. 

TWith  the  closest  attention  the  mouth  could  never 

^e  d^scoviered  above  the  surface,  although  the  fish 

^as  ^en  seen  to  eject  several  drops,  one  after  an^ 

jother,  without  leaving  the  place,  or  in  the  snaallest 

apparent  degree  moving  its  body. 

This  very  singular  action  was  reported  to  M,  Horn* 

,  the  governor  fOf  the  hospital  at  Batavia,  near 

•  *         .  ■  " 

^vhicb  place. the  species  is  sometimes  found  ;  and  so 
far  raised  bis  curiosity,  that  he  was  dii^term'vn^d)  \f 
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possible,  to  convince  himself  of  its  tnith  by  ocalar 
demonstration. 

For  this  purpose  he  ordered  a  large  wide  tub  to  he 
filled  with  sea-water ;  he  then  had  some  of  these 
£sh  caught  and  put  into  it,  and  the  water  was 
changed  every  other  day.  After  a  while  they  seem* 
ed  reconciled  to  their  confinement;  and  he  then 
tried  the  experiment.  A  slender  sticky  with  a  fly 
fastened  at  the  end,  was  placed  in  such  a  manner 
on  the  side  of  the  vessel,  as  to  enable  the  fish  to 
strike  it :  and  it  was  not  without  inexpressible  de* 
light  that  he  daily  saw  them  exercising  their  skill  in 
shooting  at  it,  with  amazing  force,  and  seldom  miss* 
ing  their  mark*. 

The  flest  of  this  species  is  white  and  well  ta&tecL 


THE  STICKLEBACKS. 


In  the  Sticklebacks  the  head  is  somewhat  oblong 
and  smooth^  having  the  jaws  armed  with  minute 
teeth.  The  gill-membrane  has  cither  three^  six^ 
or  seven  rays.  The  body  is  keel-shaped  towards  the 
tail,  and  covered  with  bony  plates.  On  the  back 
betwixt  the  dorsal  fin  and  the  head  are  several  Aarp 
spines. 

The  species,  which  are  not  very  numerous,  are 
dispersed  over  various  parts  of  the  world,  some  in* 
habiting  the  fresh  waters,  and  others  being  entirely 


*  PhD.  Tnui»  yol,  liii.  p.  891  and  vol.  Ivi.  p«  iSfi. 
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marine.  The  manners  of  the  former  may  in  a 
great  measure  be  collected  from  those  of  the  follow- 
mg  species. 

THE   THREE-SPINED    STICKLEBACK*. 

These  little  fish,  which  seldom  exceed  two  inches 
in  length,  are  very  common  in  many  of  our  rivers. 
They  have  three  sharp  spines  on  their  back,  which 
are  their  instruments  both  of  offence  and  defence, 
and  are  always  erected  on  the  least  appearance  of 
danger,  or  whenever  they  are  about  to  attack  other 
fish.  The  body  near  the  tail  is  somewhat  square, 
find  the  sides  are  covered  with  transverse  bony 
plates.  Their  usual  colours  are  olive  green  above 
and  white  on  the  under  parts;  but  in  some  in- 
dividuals the  lower  jaw  and  f  he  belly  are  of  a  bright 
crimson. 

By  feeding  with  great  voracity  on  the  fry  and 
spawn  of  other  fish,  they  are  greatly  detrimental  to 

.  the  increase  of  almost  all  the  species  among  which 
they  inhabit.  One  that  Mr.  Arderon  of  Norwich 
had  in  a  glass  devoured  in  five  hours  no  fewer  than 
seventy-four  young  dace,  each  about  an  inch  and 
a  half  long,  and  of  the  thickness  of  a  horse*hair,  and 
would  have  done  the  same  every  day  had  they  been 
given  to  it. 

This  fish  was  put  by  Mr.  Arderon  into  a  glass 

jar  of  water,  with  some  sand  at  the  bottom  for  the 


*  Synonyms. — Gasterosteus  aculeatus.  Zrinff.  —  Stickleback, 
ftansticlc,  Sharpling.  WUIughbys  /ci.— Pricklc-back,  Prickle- 
^ag.    phU.  Tran.^'-'^^Penrtf  Brit.  ZooU  W.  3.  loJ.  50. 
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purpose  of  irying  some  experifwcrils  on  it,  M  wd| 
as  for  the  purpose  of  aseert aim ng  its  tnariners,  «s  6r 
as  possible  in  a  confined  state.  For  a  few  dayi  it 
refused  to  eat;  but  by  frequently  giving  it  fresh 
water,  and  by  coming  often  to  it,  it  began  to  eat 
the  small  worms  that  were  now  and  then  tbrowa 
into  the  jar ;  soon  afterwards  it  became  so  fannliir 
as  to  take  them  from  the  band  ;  and  at  last  it  eviea 

■ 

became  so  bold,  as,  when  it  was  saiiated,  or  did  not 
like  what  was  ofi^red  to  it,  to  set  up  its  prickles  and 
strike  with  its  utmost  strength  at  the  fingers,  if  put 
into  the  water  to  it.  It  would  suffer  no  other  fish 
to  live  in  the  same  jar,  attacking  whatever  were  put 
in,  though  ten  times  its  own  size.  One  day  by  wjy 
of  diversion  a  small  fi.sh  was  put  to  it.  The  Prickle^ 
back  immediately  assaulted  and  put  it  to  £;ight;^ 
tearing  oft'  part  of  its  tail  in  the  conflict ;  land 
had  they  not  been  then  separated,  he  would  un-! 
doubtedly  have  killed  it*. 

Small  as  these  animals  are,  they  are  sometime;  SQ 
numerous  as  to  be  obliged  to  colonize,  and  leave 
their  native  places  in  search  of  new  babitatiooa* 
Once  in  every  seven  or  eight  years  they  appear  i^ 
the  river  VVelland,  near  Spalding  in  Lincolnshire,  iq 
such  amazing  shoals,  as,  during  their  progress  up 
the  stream,  to  appear  in  the  form  of  a  vast  column^ 
These  are  supposed  to  be  the  overplus  of  multitude^ 
collected  in  some  of  the  fens.  When  this  happens 
they  are  taken  as  manure  for  the  land;  and  an 
idea  may  be  formed  of  their  numbers  from  the  cjr- 

*  Phil,  Tran,  yoU  xliv,  p,  iz/^ 
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bYimstancei  that  a  man  employed  by  a  farmer  ta 
catch  thaar|[^  got,. for.  some  timei  four  shillidgs  a  dayf 
hfy  flcUiugtheiti  at  a  halfpenny,  a  bu*hel*. 

The  endeavours  they  use,  ^nd  ;the  exertions  they 
make,  in  Igottingfrom  one  place  to  another  where 
ebstacles^^r intervene,  arc;,  very  extraordinary  ;  for^ 
tbougtt  tho  largest  among  them  is  ^doin  known  to 
bemiore  than  two  inches  in^  length j  they  have  beea 
scetiito  spriihg  a  foot  and  a  half  (nine  timeis  their  qwii 
length) in ;. perpendicular,  height  frotti-  tbe  surface  of 
the  water, vand  ia  an^oblique^^  direction .tniK:b  farther. 

ThiBy  spawafi  irt  April  aitidjune  on.  the  aqaatio 
jtilaots  ;^  atiid  are  tery  short-lived,  scarcely  ever  at«* 
teining  the  third  year.  ,  Tbey  ar^  too  small,  and  per^^ 
liapfrtoabony,:to.be  of  any  essential  service  as  food 
to  mankind;  but  in  sonle  parts  of  the  Continent 
tbey  are'  of  considerable  use  in.  fattraing  ducks  and 
pigs.     .  •       '  '     . 


«ta 


THE  MACKREL  TRIBE. 


This  tribe  have  a  smooth  body,  and  seven  rays  in 
tbeir  gill-membrane.  Between  the  dorsal  fin  and 
ttie  tail  there  are  several  small  or  spurious  fins. 

THE    COMMON    MACK&ELf.  ' 

The  Mackrel,  when    alive,  from  the  elegance  of 


*  Pcim.  Brit.  Zool.  iii.  261. 

+  Synonyms. — Scomber  scomber.  Linn, — ^Mackrell  or  Madk- 
wcL  mJk  /c*.— P«wr^/y/.  Zp0/,  vof,  3.  /jJ.  51. 
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its  shape^  and  the  extreme  brilliancy  of  its  coloim^ 
is  by  far  the  most  beautiful  fish  that  frequents  our 
coasts.  Death  in  some  measure  impairs  the  colours^' 
but  by  no  means  obliterates  them. 

It  visits  our  shores  in  vast  shoals;  but.  from 
being  very  tender  and  unfit  for  long  carriage^  b 
found  less  useful  than  other  gregarious  fish.  Ill 
wme  places  it  is  taken  by  lines  from  boats^  as  during 
a  fresh  gale  of  wind  it  readily  takes  a  bait.  It  sa 
necessary  for  the  boat  to  be  in  motion  in  order  to 
drag  the  bait  along  (a  bit  df  red  cloth,  or  a  pece 
of  the  tail  of  a  Mackrel)  near  the  surface  of  the 
water.  In  some  parts  of  the  West  of  England 
Mackrel  are  fished  for  with  nets.  One  man  fixes  a 
pole  into  the  sand  near  the  sea^  to  which  he  fastens 
one  end  of  a  long  net.  Another  in  a  boat  takes  the 
other  end  of  the  net,  and  rows  round  in  a  circuit  aa 
far  as  the  length  of  the  net  will  allow,  and  thea 
to  the  shore.  He  runs  the  boat  aground ;  thea 
stepping  into  the  water  drags  the  net  ashore  ;  and 
on  a  signal  given;  they  both  together  haul  it  out 
of  the  sea,  and  thus  often  catch  three  or  four  hundred 
fish. 

Mackrel  are  said  to  be  fond  of  human  flesh. 
Fontoppidan  informs  us,  that  a  sailor  belonging  to  a 
ship  lying  in  one  of  the  harbours  on  the  coast  of  Nor- 
way,  went  into  the  water  to  wash  himself;  when  he 
was  suddenly  missed  by  his  companions.  In  the. 
course  of  a  few  minutes,  however,  he  was  seen  oq 
the  surface  with  vast  numbers  of  these  fish  fastened 
on  him.  The  people  went  in  a  boat  to  his  as« 
sistance ;  and  though^  when  they  got  him  up,  they 
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forced  with  some  difficulty  the  fishes  from  him, 
they  found  it  was  too  late ;  for  the  poor  fellow,  very 
shortly  afterwards,  expired*. 

The  rocs  of  the  Mackrel  are  used  in  the  Medi- 
terranean for  Caviar.  The  blood  and  slime  are  first 
washed  off  with  vinegar,  atid  the  sinews  and  skinny 
parts  taken  away.  They  are  then  spread  out  for  a 
short  time  to  dry,  and  afterwards  salted  and  hong 
|ip  in  a  net,  to  drain  some  of  the  remaining  moistW e 
froin  them.  When  this  is  finished  they  are  laid  in 
a  Idnd  of  sieve  till  thoroughly  dry  and  fit  for  use. 
In  Cornwall  and  on  several  parts  of  the  Continent 
^he  Mackrel  are  preserved  by  .means  of  pickling  and 
salting. 

Their  greatest  weight  seldom  exceeds  two  pounds, 
though  some  have  been  seen  that  weighed  more 
than  five.  Their  voracity  has  scarcely  any  bounds ; 
and  when  they  get  among  a  shoal  of  herrings  thc^ 
make  such  havoc  as  frequently  to  drive  it  away. 
They  are  very  prolific,  and  deposit  their  spawn 
uoong  the  rocks  near  the  shore,  about  the  month  of 
June.  They  die  very  soon  after  they  are  taken  out 
o€  the  water,  and  for  a  short  time  exhibit  a  phos« 
phoric  light. 

In  spring  their  eyes  are  almost  covered  with  a 
^Ixite  film,  that  grows  in  the  winter  and  is  regularly 
^^st  at  the  beginning  of  summer.  During  this  time 
thk^y  are  said  to  be  nearly  blind. 

The  celebrated  Garum  of  the  Ronians  was  a  pickle 
P*"epared  from  this  fish. 

> 

*  F^ntoppidanji  part  ii.  135. 
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The  Thunny  was  a  fish'  so  wdl  kftdwh  t6  fW 
attti^ilts  ds  to  form  one  of  the  great  srtides  6f  tlieiif 
commerce.  It  is  found  in  most  s^fts^  ^d  i^  frblH 
two  to  ten  feet  long.  The  body  i3rr6a«d  atifd  fbitiK| 
an4  tapers  nearly  to  a  point  both-  at  the  head  and 
taiK  The  skin  of  the  back  is  Very  t^iick  and  blaciy 
and  that  of  the  sides  and  belly  silvery,  tinged-  witll 
light  blue  and  pale  purple.  The  tail  is  cresdcfrt* 
shaped)  with  the  tips  far  asunder ;  And  the  9puii(A]ll 
fins  betvsteen  the  dorsal  fin  and  the  feiil  (whieh 
tnark  the  species)  are  from  eighf  t6  dev^n  bi 
numben 

On  the  coasts  of  Sicily^  dd  well  as  In  oeVtral 
othi^r  parts  of  the  Mediterfatie&n^  there  arb  ntrtt 
very  considerable  Thunny  fisheries*  Thfe  heta  at* 
spread  over  a  large  space  of  sea  by.iheatis  of  tMiH 
fastened  to  anchors^  and  are  divided  itito  seVetltf 
comparttifients*  A  man  placed  upon  the  suititUlt 
of  a  rock  high  above  the  Water,  gives  the  signal  df 
the  fish  being  arrived  ;  for  he  can  discern  from  tihM 
elevation  what  passes  under  the  watet  iiifittitely 
better  than  any  person  nearer  the  surface.  As  SbOtf 
as  notice  is  given  that  a  shoal  of  fish  has  petietMed 
as  far  as  the  inner  compartmetit  of  the  net,  thft 
passage  is  drawn  close,  and  the  slaughter  bSgiriS. 

The  Thunny  enters  the  Mediterranean  abt>ut  tftlfi 


*  Synonyms.— Scomber  thvnnus.  Lmn.  —  Albicorc.  Var:^^ 
Mackrcl-sture,  or  Great  Mackrd,  in  Scotland.*— Tunny  FUTii  or 
Spaniah MackrclL  Wiil.kb. jPam.Mriit  Zool  vol.3,  tab.  $%. 
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vertiBl  eqttinttJc,  travelling  in  a  triangular  phalanx, 
BD  as  to  cut  the  waters  with  its  point,  and  to  present 
an  extensive  base  for  the  tides  and  currents  to  act 
against,  and  impel  forwards.  ,^ 

They  repair  to  the  warm  seas  of  Greece  to  spaw^lj 
steering  their  course  thither  along  the  European 
shores ;  but    as    they    return    they  ftppnoach    the 
African  coast  t  the  young  fry  is  placed  in  the  van 
of  the  squadron  as  they  travel.     They  come  back  • 
from  the  east  in  May,   and  abound  about  that  time 
on  the  coasts  of  Sicily  and   Calabria.     In  autumn 
they  steer  northward,  and  frequent  the  neighbour- 
hood of  Amalphi  and  Naples.     They  are  not.  un- 
common on  the  western  coasts  of  Scotland,  where 
they  come  in   pursuit  of  the  herrings,  and  often 
during  the  night  strike  into  the  nets  and  do  consi* 
derable  damage*     When  the  fishermen  draw  these 
up  in  the  morning,  the  Thunny  rises  at  the  same 
time  towards  the  surface,  ready  to  catch  the  fish 
that   drop  out.     On  its  being  observed,  a  line  rs 
thrown  into  the  water  having  a  strong  hook  baited 
with  a  herring,  which  it  seldom  fails  to  seize.     As 
soon  as  the  fish  finds  itself  ensnared  it  seems  to  lose 
all  its  active  powers,  and,  after  very  little  resistance, 
submits  to  its  fate. 

The  quantity  of  these  fish  that  is  annually  con- 
sumed in  the  two  Sicilies  almost  exceeds  the  bounds 
of  calculation.  When  taken  in  May  they  ^re  full 
of  spawn,  and  are  then  esteemed  unwholesome,  asi 
being  apt  t6  occasion  headachs  and  vapours  :  to  pre- 
sent in  some  measure  these  bad  effects,  the  natives 
fry  them  in  oil,  and  afterwards  salt  them.     The 

VOL.  ill,  L 
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pieces  when  fresh  appear  exactly  like  raw  beef: 
but  when  boiled  they  turn  pale,  and  have  somewhat 
the  flavor  of  salmon.  The  most  delicate  parts  arc 
about  the  muzzle.  What  the  inhabitants  are  not 
able  to  use  immediately  are  cut  into  slices,  salted, 
and  preserved  in  large  tubs,  either  for  sale  or  winter 
provisions. 

The  Romans  held  them  in  great  estimation. 


I   w  ] 
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^APiD  and  stony  rivers^  where  the  water  is  free 

from  mud,  arc  the  favourite  places  of  most  of  the 

Salmon  tribe*    Soihe  of  them  do  indeed  inhabit  the 

sca^  but  they  come  up  the  rivers  for  the  purpose  of 

wpositing  their  spawn  in  the  beds  of  gravel ;  and  in 

this  instinctivepursuit  they  will  surnipunt  wonderful 

obstacles  that  oppose  their  course.     After  spawning 

*l^ey  return  to  the   sea  lean  and  emacJiiated.    The 

^hole  tribe  is  supposed  to  be  wholesome  food  for 

i&ankind. 

They  are  distinguished  from  other  fishes  by  having 
two  dorsal  fins,  of  which  the  hindmost  is  fleshy 
«nd  without  rays*  They  have  teeth  both  in  the 
jaws  and  on  the  tongue ;  and  the  body  is  covered 
^ith  round  and  minutely  striated  scales. 

THE    COMMON    SALMONJ** 

This  fish  seems  confined  in  a  great  measure  to 

*he  northern  seas,  being  unknown  in  the  Mediterra- 

f^^an,  and  in  the  waters  of  other  warm  climates.     It 

'Ves  in  fresh  as  well  as  in  salt  waters,  forcioo. 

^  itself 


Tpf- 


•  Tbb  if  the  fourth  of  the  Linnean  oilers  of  fishes. 
t  Salao  Mar.  Lhm. 
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in  autumn  uptbc  rivers,  sometimes  fbrhundMdtfof 
miles,  for  the  purpose  of  depositing  its  spawn.  In 
these  peregrinations  it  is  that  salmon  are  taken  in 
the  great  numbers  that  supply  our  markets  and 
tables.  Intent  only  on  the  object  of  their  journey, 
they  spring  up  cataracts  and  over  other  obstacles  of 
a  very  great  height.  This  extraordinary  power 
seems  to  be  owing  to  a  sudden  jerk  that  the  fish 
gives  to  its  body  from  a  bent  into  a  straight  position. 
When  they  are  unexpectedly  obstructed  in  their 
progress,  it  is  said  they  swim  a  few  paces  back, 
survey  the  object  for  some  minutes  motionless,  re- 
treat, and  return  again  to  the  charge ;  then  collect* 
ing  all  their  force,  with  one  astonishing  spring  over« 
leap  every  obstacle.  Where  the  water  is  low,  or 
sand-banks  intervene,  they  throw  themselves  on  one 
side,  and  in  that  position  soon  work  themselves  ovet 
into  the  deep  water  beyond.  On  the  river  UfGsf 
in  Ireland  there  is  a  cataract  about  nineteen  feet 
high  ;  here  in  the  salmon  season  many  of  the  in- 
habitants amuse  themselves  in  observing  the  fish 
leap  up  the  torrent.  They  frequently  fall  back 
many  times  before  they  surmount  it,  and  baskets 
made  of  twigs  are  placed  near  the  edge  of  the 
stream  to  catch  them  in  their  fall. — At  the  falls  of 
Kilmorack  in  Scotland,  where  the  salmon  'are  very 
numerous,  it  is  a  common  practice  with  the  country 
people  to  lay  branches  of  trees  on  the  edges  of  the 
rocks,  and  by  this  means  they  often  take  such  of  the 
fish  as  miss  their  leap,  which  the  foaming  of  the 
torrent  not  unfrequently  causes  them  to  do*  And 
the  late  lord  Lovat,  who  often  visked  iheet  falls. 
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tliktng  the  hint  from  this  circumstance,  formed  a  de^ 
fermination  to  try  a  whimsical  experiment  6n  the 
dame  principle.  Alongside  one  of  the  falls  he  or* 
dered  a  kettle  full  of  water  to  be  placed  over  a  fire^ 
and  many  minutes  had  not  elapsed  before  a  large 
salmon  made  a  false  leap  and  fell  into  it.  This 
ibay  seem  incredible  to  those  who  never  saw  one  of 
these  rude  salmon -leaps ;  but  surely  there  is  as  great 
a  chance  of  a  Salmon  falling  into  a  kettle  as  on  any 
given  part  of  the  adjacent  rock,  and  it  is  a  thing 
that  would  take  place  many  times  in  the  course  of 
the  season  were  but  the  experiment  triedi 

When  the  Salmon  have  arrived  at  a  proper  place 
fat  spawning  in,  the  male  and  female  unite  in  form- 
ing in  the  sand  or  gravel  a  proper  receptacle  for  their 
oiVB,  about  eighteen  inches  deep,  which  they  are  also 
tafiposed  afterwards  to  cover  up.  In  this  bole  the 
Oftt  lie  till  the  ensuing  spring,  (if  not  displaced  by  the 
floods,)  before  they  are  hatched.  The  parents  how- 
ever, immediately  after  their  spawning,  hasten  to  the 
salt  water j  now  extremely  emaciated.  Toward  the  end 
of  March  the  young  fry  begin  to  appear,  and  gradually 
increasing  in  size,  become  in  the  beginning  of  May  five 
or  six  inches  in  length,  when  ihey  are  called  Salmon^ 
smeUs.  They  now  swarm  in  the  rivers  in  m)  riads;  but 
the  first  flood  sweeps  them  down  into  the  sea,  scarce- 
ly leaving  any  behind.  About  the  middle  of  June 
the  largest  of  these  begin  to  return  into  the  rivers: 
they  are  now'becoine  of  the  length  of  twelve  or  six- 
teen inches.  Towards  the  end  of  July  they  artf 
cialled  Gihe,  and  weigh  from  six  to  nine  pounds  joach. 

When  the  Salmonenter  the  fresh  water  they  are 
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always  rvKH^  or  less  infested  with  a  kind  of  in^Ml. 
caUed  the  Sfthnon-rlpuse  ♦ ;  when  these^rq  nuiperoua 
the  fish  are  esteemed  m  high  season.  Very  soon  after 
the  Salmon  h.^ve  left  the  ^ea  tti^sie  iqsepts  die  aiul 
drop  off. 

After  the  fish  have  become  lean  at  the  spawnings 
time,  on  their  return  to  the  sea  they  acquire  their 
proper  bulk  in  a  very  short  time;  having  been  knowa 
to  considerably  morp  than  double  their  weight  iq 
about  six  weeks. 

Their  food  is  othqr  fish,  insects,  and  worms ;  ibrall. 
these  are  us^d  with  success,  ^s  baits,  by  the'^nglert' 
fpr  Salmon, 

The  principal  fisheries  ip  Europe  are  in  the  riverSji 
or  on  se^-coasts  adjoining  to  the  large  rivers,  of  Kngi^ 
land,  Scotlaod,and  Ireland.  The  phief  English  riyeisi, 
for  them  are  the  T)  ne^  tl\e  Trent,  the  Severn,  and  the 
Thames.  They  are  sometimes  taken  iq  pets,  ap4 
soiDetimes  by  means  of  locks  or  weirs  with  iron  or 
wpoden  gratesj^so  placed  in  an  angle,  that,  being  im* 
pcHcd  by  any  force  in  a  direction  cpntrary  to  that  of 
the  stream,  they  open,  let  the  fish  (or  whatever  lelse 
pushes  against  them)  through,  and  again  by  the  force 
of  the  water  or  their  own  weight  close  and  |Jireyent 
their  return,  Sahnop  are  also  killed  in  still  waterj^ 
by  means  of  a  spear  with  several  prongs^  which  the 
fishermen  use  with  surprising  dexterity.  Wbeq  this 
is  used  in  the  night  a  candle  and  lantern,  or  a  wiisp. 
of  straw  set  on  ffire,  i^  carried  along,  to  the  light  of 
which  the  fisl^  cqUeQtw 
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In  the  river  Tweed,  about  the  month  of  July,  the 
pture  of  Salmon  is  astonishing:  often  a  boat-loa4 
nd  sometimes  near  two  may  be  taken  at  a  tide  j  and 
one  instance  above  seven  hundred  fish  were  caught 
t  a  single  haul  of  the  net.     From  fifty  to  a  hundred 
st±  a  haul  is  very  common.     Most  of  those  that  are 
tistkeu  before  the  sefting-in  of  the  warm  weather  are 
fresh  to  Lx^ndon,  if  the  weather  will  permit :  the 
liers  are  salted,  pickled  or  dried,  and  are  sent  off  in 
barrels,  in  quantities  sufficient  not  only  to  stock  the 
KxDndon  markets,  but  also  some  of  the  markets  of  the 
continent;  for  the  former  are  by  no  means  able  to  take 
all  the  fish  that  are  caught  here. 
■    The  season  for  fishing  commences  in  the  Tweed 
on  the  thirtieth  of  November,  and  ends  about  old 
Michael  mas- day.   On  this  river  there  are  above  forty 
considerable  fisheries,  which  extend  upwards  about 
fourteen  miles  from  the  mouth ;  besides  many  others 
of  less  consequence.     These  several  years  ago  were 
rented  at  above  the  annual  sum   of  ten   thousand 
pounds  ;    and  to  defray  this  expence  it  has  been  cal- 
culated that  more  than   aoo,ooo  salmon  must  be 
caught  there  one  year  with  another. 

The  Scotch  fisheries  are  very  productive ;  as  are 
®I so  several  of  those  in  Ireland,  particularly  that  at 
Cranna  on  the  river  Ban,  about  a  mile  and  a  half 
from  Goleraine.  At  this  place  in  the  year  fj6o  as 
"^any  as  three  hundred  and  twenty  tons  were  taken; 
A  person  of  the  name  of  Graham,  who  farms  thc^ 
6ea.«coast  fishery  at  Whitehaven,  has  adopted  a  sue* 
c^ssful  mode  of  taking  Sahnon,  which  he  has  appro- 
P^'iately  denominated  Salmon-^bunting.     When  V\ie^ 

-^4 
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tide  is  out,  and  the  fish  are  left  in  shallow  waterfi,  intefw 
cepted  by  sand-banks,- near  the  mouth  of  the  river;  or 
when  they  are  found  in  any  inlets  up  the  shore,  whcro 
the  water  is  not  more  than  from  one  foot  to  foqr  fedt 
in  depth,  the  place  where  they  lie  is  to  be  discovered 
by  their  agitation  of  the  pool.  This  man,  armed 
with  a  three-^pointed,  barbed  spear,  with  a  shaft  of 
£fteen  feet  in  length,  mounts  his  horse,  and  plunges^ 
at  a  swift  trot,  or  moderate  gallop,  belly  deep,  into 
the  water.  He  makes  ready  his  spear  with  both 
hands ;  when  he  overtakes  the  Salmon,  he  lets  go  ooQ 
band,  and  with  the  other  strikes  the  spear,  with  al^ 
most  qnerring  aim,  into  the  fi^h :  this  done,  by  a 
turn  of  the  hand  he  raises  the  Salmon  to  the  surface 
of  the  water,  turns  his  horse^s  head  to  the  shores 
and  runs  the  Salmon  on  dry  land  without  dismount-t 
ing.  This  man  says,  that  by  the  present  mode  he 
can  kill  from  forty  to  fifty  in  a  day  ;  ten  are  however 
no  despicable  day*s  work  for  a  man  and  horse.  Hia 
father  was  probably  the  first  man  that  ever  adopted 
this  method  of  killing  Salmon  on  horseback^ 

Salmon  are  cured  by  being  split,  rubbed  with  salt^ 
and  put  in  pickle  in  tubs  provided  ibr  the  purpose 
where  they  are  kept  about  six  weeks :  they  are  thea 
taken-  out,  pressedj  and  packed  in  cask$,  with  layets 
of  s^It  *•. 

Di&rent  species  of  Salmon  come  In  so  great  abun* 
dance  up  \h^  rivers  of  Kamtschatka,  as  to  force  the 
water  before  thenRi  9nd  eyep  to  dam  up  the  $tre9m9  in 

*  Rmi.  Brit,  Zool.  lU.  484. 
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such  manner  as  sometimes  to  make  them  overflow 

Clieir  banks.     In  this  case,  when  the  water  finds  a 

pp^issage,  such  multitudes  are  left  on  the  dry  ground, 

0.S  would,  were  it  not  for  the  violent  winds  so  prc- 

ir^lent  in  that  country,  assisted  by  the  bears  and  dogs, 

produce  a  stench  sufficiently  great  to  cause  a 

stilence*. 

Salmon  are  said  to  have  an  aversion  to  any  thing 

r^d,  so  that  the  fishermen  are  generally  careful  not  to 

%^esLr  jackets  or  caps  of  that  colour.     Pontoppidaa 

Sajs  also,  that  they  have  so  great  a  dislike  to  carrion, 

tliat,  if  any  happens  to  be  thrown  into  the  places 

lArbere  they  are,  they  immmcdiately  forsake  them :  the 

Norwegian  remedy  for  this,  which  is  looked  upon  by 

tbe  inhabitants  as  an  efFectual  one,  is  to  throw  into 

the  water  a  lighted  torch  -f. 


THE  PIKE  TRIBE. 


Iw  the  whole  of  the  Pike  genus  the  head  is  somc« 
^^bat  flat,  and  the  upper  jaw  shorter  than  the  other* 
The  gill-membrane  has  from  seven  to  twelve  rays, 
The  body  is  long,  slender,  compressed  at  the  sides, 
•nd  covered  with  hard  scales.  The  dorsal  fin  is  situ* 
«ted  near  the  tail,  and  generally  opposite  to  the  anal 

*  Penn.  lotmd.  t6  Att\.  Zo6T.  p.  ODuii. 
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The&e  fish  are  found  in  considerable  plenty  in 
most  of  the  lakes  in  Eurq)e,  Lapland,  and  the  north* 
em  parts  of  Persia,  where  they  sometimes  measure 
upwards  jof  eight  feet  in  length.  , 

There  is  scarcely  any  fish  of  its  size  in  the  world 
that  in  voracity  can  equal  the  Pike.  One  of  them  has 
been  known  to  choak  itself  in  attempting  to  swallow 
another  of  its  own  species  that  proved  too  large  ft 
morsel ;  and  it  has  been  well  authenticated,  that  ia 
lord  Qovftr*s  canal  at  Trenthgmi  a  Pike  seized  the 
bead  of  a  swan  as  she  was  feeding  under  water,  and 
gorged  so  much  of  it  as  killed  thpra  both  -f*. 

^^  I  have  been  assured  (sayp  Walton)  by  my  friend 
IMr.  Seagrave,  who  keeps  tame  otters,  that  be  ha(^ 
known  a  pike  in  extreme  hunger  fight  with  one  of 
his  otters  for  a  carp .  that  the  otter  bad  caught^  and 
was  then  bringing  out  of  the  water.** 

Boulker,  in  his  Art  of  Angling,  p,  9,  says,  that  hia 
father  caught  a  pike  that  was  an  ell  long,  and 
weighed  thirty-five  pounds,  which  he  presented  to 
lord  Chohnondeley.  His  lordship  directed  it  to  bo 
put  into  a  canal  ip  his  garden,  which  at  that  timQ 
contained  a  great  quantity  offish.  Twelve  months 
afterwards  the  water  was  drawn  off,  and  it  was  disk 

• 

coyered  that  the  pike  had  devoured  all  the  fi^h  cjc* 
cept  a  single  larg^  carp,  tb^t  weighed  between  nin^ 


■  *SvN«NYii8.— E0OZ  lucius.  Lnf«.— Pikc  or  FiiA^ttdl^ff7lf 
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9i)d  ten  poundsi  and  even  this  had  been  bitten  in 

several  places.     The  pike  was  again  put  iq,  .and  an 

«^iitire  fresh  stock  offish  for  him  to  feecj  oni  all  these 

tx^  devoured  in  less  than  a  yean     Several  times  ho 

%fVB!!i  observed  by  workmen,  who  were  standing  near^ 

|to  draw  diick3  and  other  water-fowl  under  w^ter, 

I^rows  were  shot  and  thrown  in,  which  he  took  in  the 

ipr-esence  of  the  m^p.     From  this  time  the  slaughter^ 

nraen  had  orders  to  feed  him  with  the  garbage  of  the 

s1aughter-house$  but  being  afterwards  neglected,  he 

dii)d,  as  it  is  supposed,  from  want  of  food. 

In  December,    1765,  a  pike  was  caught  in  the 

river  Ouse  that  weighed  upwards  of  twenty- eight 

pounds,  ^nd  was  spld  for  a  guinea.     When  it  was 

openedj  a  watch  with  a  black  ribband  and  two  seals 

were  fopnd  in  it?  body.     These,  it  was  afterward^ 

discovered,  had  belonged  to  a  gentleman's  servant, 

wl)o  bad  been  drowped  in  the  river  about  a  month 

before*. 

Gpsqer  relates,  that  a  famished  pike  in  the  Rhone 
seized  Pn  the  lips  of  a  mule,  and  was,  in  conse* 
quepciB,  dragged  opt  of  the  water;  and  that  people 
while  washing  their  legs  had  been  bitten  by  these  vo* 
racious  creature^. 

The  ?ip?ller  |ish  exhibjt  the  saipc  fear  of  this 
ty raqt  as  some  of  the  feathered  tribe  dp  of  thp  tsl^ 
pacious  birds,  sometimes  svyriipming  round  him,  while 
lying  dormant  near  the  surface,  in  vast  numbers^  and 
^ith  great  anxiety-f. 

^  Waltonf  fiotCi  p.  i^i,  from  a  London  paper  of  the  aecond  of 
Jaaiuiy,  1765. 

i^  Peon*  £rit.  Zpd^  vol,  iu,  jaz. 
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The  large'Jt  pike  that  is  supposed  to  have  been 
ever  seen  in  this  country,  was  one  taken  on  the 
draining  of  a.  pool  at  Lillishall  Hme-works,  near 
Newport,  that  had  not  been  fished  in  the  memoiy 
of  man:  it  weighed  above  170  pounds*. 
'  If  the  accounts  of  different  writers  on  the  sub- 
ject are  to  be  credited,  the  longevity  of  the  pike  b 
very  remarkable :  that  however  of  Gesncr  exceeds  all 
the  rest :  he  mentions  a  pike  whose  age  was  ascer- 
tained to  be  267  years. 

Pikes  spawn  in  March  or  ApriK  When  they  are 
in  high  season,  their  colours  are  very  fine,  being- 
green,  spotted  witbbright  yellow, and  having  the  gills 
of  a  most  vivid  red.  When  out  of  season,  the  grcea 
changes  to  grey,  and  the  yellow  spots  become  palcw 
The  teeth  are  very  sharp,  and  are  disposed  in  the 
upper  jaw,  on  both  sides  of  the  lower,  on  the  roof  of 
the  mouth,  and  often  on  the  tongue.  They  arc  al- 
together solitary  fish,  never  congregating  like  s6mci 
of  the  other  tribes. 

Though  somewhat  bony  fish,  they  are  in  general 
esteem  as  food ;  and  on  the  Continent,  where  they 
are  taken  in  great  abundance,  they  are  dried,  and  ex- 
ported to  other  countries  for  sale. 

They  are  often  taken  while  lying  asleep  neiar  the 
surface  of  the  water,  by  means  of  a  snare,  at  the  end 
of  a  pole,  gently  passed  over  their  head ;  which,  by 
a  sudden  jerk,  draws  close,  and  brings  them  to  lancL 


♦  Walton,  notc^  p.  136,  from  a  London  paper  of  the  25th  of 
January,  17^5, 
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The  body  in  this  tribeis  covered  with  large  scales^ 
which  also  extend  over  the  gills.  The  lips  are 
membranaceous;  the  under  one  carinated  within# 
In  the  jaws  there  are  no  teeth,  these  being  coDfined 
to  the  tongue  and  palate  only ;  and  the  gill-mem- 
brane has  six  or  seven  curved  rays. 

THE    COMMON    MULLET*. 

The  head  of  the  Mullet  is  almost  square,  and  it 
has,  between  the  eyes  and  the  mouth,  a  kind  of  hard 
callus,  or  inflected  tooth.  In  the  body  this  fl^h  is 
pretty  thick,  though  the  back  is  not  much  elevated. 
The  upper  parts  are  dusky,  varied  with  blue  and  green; 
the  sides  and  belly  are  silvery ;  the  former  marked 
with  broad,  dusky,  parallel  lines,  reaching  from  the 
head  to  the  tail.  The  first  dorsal  fin  consists  of  five 
strong  spines,  and  the  tail  is  deeply  forked-|-. 

The  Mullet  is  found  in  great  plenty  on  several 
of  the  sandy  coasts  of  our  island,  where  it  roots  in 
the  manner  of  a  hog,  frequently  leaving  large  round 
boles  on  the  shore.  It  is  an  active  fish,  and  gene- 
rally caught  by  means  of  a  net  called  a  trawl,  which  is 
cirawn  upon  flat  shores,  touching  the  ground  all  the 
^ay  :  but  it  usually  leaps  over  the  top  of  the  first  net^ 


.jUm 
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and  escapes^  unless  another  tiet  be  ma^e  to  folfoMr 
it,  which  this  active  fish  frequently  oveflelaps  also* 
Thus  the  fishermen  ate  never  certain  of  catching  it^ 
unless  they  have  a  third  net  following  these  two^ 
from  which  it  seldom  escapes,  being  so  much  fa* 
tigued  by  its  former  exertions  as  to  be  uiiable  t6 
leap  over  it*. 

The  following  is  Jones*s  translation  of  Oppian'a 
fines  on  the  subject  of  this  fish,  with  merely  the  aI-« 
teration  o(  the  name,  for  he  has  erroneously  trans« 
lated  it  Barheh 

The  Mullet,  wheii  encircling  seinies  inclose, 
The  fatal  threads,  and  treach'rous  bosom  knoWS* 
Instant  he  rallies  all  his  vigorous  powers. 
And  faithful  aid  of  every  nerve  implofes;  '  ^ 

0*er  battlements  of  cork  np<^darted  fiies. 
And  finds  from  air  th'  escape  that  sea  denies* 
But  should  the  first  attempt  his  hopes  deceive^ 
And  fatal  space  th^  imprisoned  fall  receive^ 
Exhausted  strength  no  second  leap  supplies^ 
Self-doom*d  to  death  the  prostrate  victim  lied; 
Resigned,  with  painful  expectation  waits. 
Till  thinner  elements  complete  bis  fates. 

These  fish,  like  the  herrings,  are  migratory.  In 
thebeginning  of  spring  they  enter  the  straits  of  Con- 
stantinople in  the  Black  Sea,  in  large  shoals^  and 
follow  the  western  shore  as  far  as  the  mouth  of  the 
Don.  From  thence  they  proceed  directly  to  the 
peninsula  of  East  Tartary,  and  generally  a[)pear  first 
Dear  Koslow  in  the  month  of  March.     They  em. 
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ploy  three  months  in  coastiog  the  peninsula,  and 
tbeh^  passing  the  strait  Yenicale,  enter  the  sea  of 
-Azow,  where  they  remain  during  the  months  of  June 
find  July.  They  are  then  three  months  in  return- 
ing, and  in  their  retrograde  course  pass  as  far  as  the 
<^na!  of  Constantinople^  through  the  same  places  by 
vrhich  they  arrived.  From  thence  they  are  supposed 
to  pass  into  the  Mediterranean,  where,  not  long 
afterwards,  they  are  generally  taken  in  abundance. 

The  flesh  of  the  Mullet  is  whfte,  fat,  and  welU 
tasted.  The  roes  are  known  in  Italy  by  the  name 
of  hotargo :  they  are  prepared  in  a  peculiar  manner, 
and  are  greatly  esteemed  on  the  continent.  When 
taken  from  the  fish  they  are  plunged,  with  the  mem* 
brane  that  contains  them,  into  a  strong  lye,  and  then 
left  to  dry.  When  they  are  supposed  to  be  ready, 
they  are  covered  with  melted  wax,  after  which  they 
are  fit  for  exportation,  and  will  keep  good  for  a 
considerable  length  of  lime. 

The  fish  are  most  successfully  caught  in  the 
Black  Sea,  in  spring  and  autumn.  In  this  fishery, 
as  in  all  others,  the  Tartars  use  a  kind  of  cir- 
cular net,  similar  to  our  casting- net.  They  work 
only  in  the  night,  by  the  light  of  a  piece  of  flaming 
fcsinous  wood,  which  attracts  the  fish  from  all  quar- 
ters to  the  spot,  and  at  every  cast  of  the  net  great 
Clumbers  are  taken*. 

The  Mullet  is  not  at  present  a  &shionable  fish 
^t  the  tables  in  this  country. 

»    •  .  ... 

■■      .  ■  .  ■■ 
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The  head  is  covered  with  scales^  and  the  moutb- 
18  destitute  of  teeth.  The  belly  is  angular,  and  the 
pectoral  fins  are  almost  as  long  as  the  body» 

THE  WINGED    FLYING-FISH** 

The  Flying- fish,  if  we  except  its  head  atid  flat 
back,  has,  in  the  form  of  its  body,  a  great  reaeul* 
blance  to  the  herring.  The  scales  are  large  and 
salvery;  the  pectoral  fins  are  very  long;  and  the 
dorsal  fin  is  small,  and  placed  near  the  tail,  which  is 
forked.  It  inhabits  the  European,  the  American^ 
and  the  Red  seas ;  but  is  chiefly  found  between  the 
Tropics. 

The  wings  with  which  these  fish  have  the  power  of 
raising  themselves  into  the  air  are  nothing  more  than 
large  pectoral  fins,  composed  of  seven  or  eight  ribs  or 
rays, connected  by  aflexible,transparent,and  glutinous  - 
membrane.     They  rise  near  the  gills,  and  are  capa* 
ble  of  considerable  motion  backwards  and  forwards. 
These  fins  are  used  also  to  aid  their  motion  in  the 
water;  and  if  we  are  to  judge  from  the  great  length 
and  surface  of  the  oars,  comparatively  with  the  sizes 
of  the  body,  the  fish  should  be  able  to  cut  their  wa^ 
through  the  water  with  great  velocity. 

The  Flying-fish  has  numerous  enemies  in  its  cmr 


*  Esoccetns  volitaai.  Lhm.^^^Pcmi.  Bni.  ZM.  voL  3.  tat. 

4 


TH£  WmOED    FXTlKC-FfSH.     *  1*01  ' 

••  • 

clcaiei>t.  the  Dorado^  Thuntiy,  and  many  otibers 

pursue  and  derour  it.     To  aid  its  escape  it  is  fur* 

nisbcd  with  these  long  pectoral  fins,  by  which  it  is 

able  to  raise  itself  tatt)  the  air,  where  it  is  often 

seized  by  -the  Albatross  or  Tropic  brds.     Its  flight 

18  shorty  sddoai  more  tban  sixty  or  seven»ty  yards  at 

cwestnetch.;  but  by  tDucblng  the  saftface  .at  interv^ 

to  moisten  its  fins,  it  is  able  to  doable  or  treble  this 

distaace.   *  The  whole  (flight,  however,  is  of  so  ^rt 

9t   durationb  tbat  even  in  the  boMeat  weather  its  fins 

ciQ  not  become  dry.     Ry  tctuobing  the  water  it  oDOt 

G^Qly  wets  its  fins,  but  seems  to  take  fresb  force 

Hj:id  vigour  m  vRotiacv  sprmg  into  an  denieDt  where 

*t  is  not  long  able  to  support  its  weight  by  the  clumsy 

motion  of  its  fins.    If  the  Flying-fishes  were  solitary 

ttaimajs,  they  would  not  be  worth  the  pursuit  of  some 

of  their  larger  enemies ;  they  are  very  seldom  seen  to 

rise  singly  from  the  water,  but  generally  in  large 

shoals. 

It  has  been  inconsiderately  remarked,  that  ^^all 
animated  nature  seems  combined  against  this  little 
fish,  which  possesses  the  double  powers  of  swim- 
ming and  flying  only  to  subject  it  to  greater  dan- 
gers: if  it  escape  its  enemitis  of  the  deep,  it  is  only  to 
be  devoured  by  the  sea- fowl  who  are  waiting  its  ap- 
pearance in  the  air.'*     Its  destiny  is,  however,  by  no 
'Jieans  peculiarly  severe :  we  should  consider  that  as 
**  £sh  it  often  escapes  the  attack  of  birds ;  and,  ia 
^ts  winged  character,  the  individuals  frequently  throw 
themselves  out  of  the  power  of  fishes. 

The  eyes  of  these  fish  are  so  prominent  as  to  admit 
^^  their  seeing  danger  from  whatever  quarter  it  tna^ 
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come;  but,  on  emergency,  they  are  able,  in  addi- 
tion, to  push  them  somewhat  beyond  the  sockets,  so 
as  considerably  to  enlarge  their  sphere  of  vision*. 

They  are  frequently  either  unable  to  direct  their 
flight  out  of  a  straight  line,  or  else  they  become 
exhausted  on  a  sudden ;  for  sometimes  whole  shoals 
of  them  fall  on  board  the  ships  that  navigate  the  seas 
of  warm  climates. 

In  the  water  they  possess  somewhat  tHe  manner 
of  the  swallow  in  the  air,  except  that  they  always 
swim  in  straight  lines;  and  the  blackness  of  their 
backs,  the  whiteness  of  their  bellies,  and  their  forked 
and  expanded  tails,  give  them  much  the  same  ap- 
pearance. 

They  were  known  to  the  ancients;  for'PIiny 
mentions  them  under  the  name  of  Hirundo^  'and 
relates  their  faculty  of  flying.  ' 
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The  body  of  the  Herring  is  compressed,  and  co- 
vered with  scales  ;  and  the  belly  is  extremely  sharp, 
sometimes  forming  a  serrated  ridge.  In  the  gill- 
membrane  there  are  eight  rays.  The  jaws  are  un- 
equal, and  the  upper  one  is  furnished  with  serrated 
niystaces  or  connecting  bones.     The  tiiil  is  forked. 

» ■  ■  ■  ,    ■   . ■  ■■  I       ^ 
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Herrings  are  found  in  the  greatest  abundance  itt 
the  highest  northern  latitudes.  In  those  inaccessi- 
ble seas  that  are  covered  with  ice  for  a  great  part  of 
the  year,  they  find  a  quiet  and  sure  retreat  from  all 
their  numerous  enemies.  The  quantity  of  insects 
which  those  seas  supply  is  immensely  great.  Thus. 
remotely  situated,  and  defended  by  the  icy  rigour 
of  the  climate,  they  live  at  ease  and  multiply  beyond 
expression,  coming  out  from  thence  in  such  shoals, 
tfaat^  were  all  the  men  in  the  world  to  be  loaded  with 
herrings,  they  could  not  carry  off  the  thousandth 
part  of  them.  Their  enemies  are  however  extremely 
numerous :  all  the  monfters  of  the  deep  find  them  an 
easy  prey ;  and,  in  addition  to  these,  the  immense 
flocks  of  sea-fowl  that  inhabit  the  polar  regions,  watch 
their  outset,  and  spread  devastation  on  all  sides. 

In  their  outset,  this  immense  swarm  of  living  crea- 
tures is  divided  into  distinct  columns  of  five  or  six 
miles  in  length,  and  three  or  four  in  breadth,  and  in 
their  progress  they  make  even  the  water  /ipple  up 
before  them. 

They  are  found  about  Shetland  in  June,  from 
whence  they  proceed  down  to  the  Orkneys,  and  then 
dividing,  surround  the  islands  of  Great  Britain  and 
Ireland,  and  unite  again  off^  the  Land's-end  in  the 
British  channel  in  September,  from  whence  the  great 
Vinited  body  steers  south-west,  and  is  not  found  any 


*  Clupea  harenguSi  L/«».— — ^^».  Brit,  ZoqL  tah  68. 
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more  on  that  side,  or  in  the  Atlantic,  until  the  same 
time  in  the  cftsmng  year,  but  n^xt  appear  on  the 
American  coasts*  They  arrive  in  Georgia  and  Ca- 
rolina about  the  latter  end  of  January,  and  in  Virgi- 
nia in  February.  From  hence  they  coast  eastward  to 
New  England.  They  then  divide,  and  go  into  all  the 
bays,  rivers,  creeks,  and  even  sraall  streams  of  water^ 
.in  amazing  quantities,  and  continue  spawning  in  th^ 
fre»h  water  till  the  latter  end  of  April,  when  the  old 
fish  return  into  the  sea,  where  they  change  their  la^ 
tittides  by  a  northward  direction,  and  arrive  at  Ne\r<p 
fbundland  in  May.  After  this  they  are  no  more  seen 
it)  America  till  the  following  spring* .  Their  passing 
aooner  or  later  up  the  American  rivers,  depends  oa 
the  warmth  of  the  season  ;  and  even  if  a  few  warm 
days  invite  them  up,  and  cool  weather  succeed^  their 
passage  is  immediately  checked  till  the  heat  becomes 
more  p6werful%  Thus  they  are  found  in  the  JBritiah 
channel  in  September,  but  leave  it  when  the  suo  is 
fit  too  great  a  dist^4)ce  from  them,  and  push  fora  more 
agreeable  climate.  And  when  the  weather  in  Ame- 
rica becocnes  too  warm  in  May,  (after  having  d^po* 
sited  their  eggs,)  they  steer  the  course  which  leads  to 
the  cooler  northern  seas^  and,  by  this  careful  chofige 
of  place,  perpetually  CQJoy  the  temperature  of  the 
climate  best  suited  to  their  nature* 

The  young  do  not  fdlow  the  old  ones  in  their  £ist 
migrations ;  for  they  are  to  be  seen  in  great  shoals  in 
nil  the  American*  bays  till  the  autumn,  when  they  diiEk 
appear.  Since  it  appears,  that  the  Herrings  have  a 
natural  propensity  to  keep  at  a  certain  distance  from 
the  sun,  v^e  may  conclude  that  at  this  iseasoA  of  the 
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year  the  jyoung  arc  led  in  a  direction  contrary  to  that 
of  the  old  ones,  which  they  meet  about  latitude  23^ 
north,  and  70^  west  longitude.    Here  they  are  sup- 
posed  to  tack  about,  and  follow  the  others.     These, 
being  larger  and  stronger,  come  first  into  the  Ame- 
rican  harbours,  their  numbers,  however,  consider- 
«bly  diminished  by  the  devastations  that  have  been 
c^€)mmittcd  among  them  daring  their  absence*. 

The  fecundity  of  the  Herring  is  astonishing  :  it 
been  calculated^  that  if  the  offspring  of  a  single 
[erring  could  be  suffered  to  multiply  unmolested 
undiminished  for  twenty  years,  they  would  ex- 
liibit  a  bulk  of  ten  times  the  size  of  the  earth.     But 
liappily  Providence  has  so  exactly  contrived  the  ba- 
lance of  nature,  by  giving  them  innumerable  enemies, 
as  always  to  keep  them  within  proper  bounds. 

In  the  year  1773,  the  Herrings  were  in  such  im- 
mense shoals,  on  the  Scotch  coasts  for  two  months, 
that,  it  appears  on  pretty  accurate  computation, 
no  less  than  1650  boat** loads  were  taken  in  Loch 
Tcrridon  every  night.  These  would  amount  to  near 
Ao,ooo  barrels. 

They  once  swarmed  so  greatly  on  the  west  side  of 
the  isle  of  Skyc,  that  the  numbers  caught  were  more 
than  could  possibly  be  carried  away.  Afler  the  boats 
^ere  all  loaded,  and  the  country  round  was  served, 
the  neighbouring  farmers  made  them  up  into  com- 
posts, and  manured  their  ground  with  them  in  the 
GQsuing  season.     This  shoal  continued  to  fi-equerit 
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the  coast  for  many  years,  but  not  always  in  nuinberi 
equal  to  these*. 

Somewhat  more  than  thirty  years  ago,  the  Her* 
rings  came  into  Loch  Urn  in  such  amazing  quanti- 
ties, that,  from  the  narrows  to  the  very  head,  about* 
two  miles,  it  was  quite  full.  So  many  of  them  were 
pushed  on  shore,  that  the  beach  for  four  miles  round 
the  head  was  covered  with  them,  from  six  to  eighteen 
inches  deep :  and  the  ground  under  water,  as  far  ai 
could  be  seen  when  the  tide  was  out,  was  equally  6o. 
So  thick  and  so  forcible  was  the  shoal,  as  to  carry 
before  it  every  other  kind  of  fish  ;  even  ground^fish, 
skate,  flounders  &c.  were  driven  on  the  shore  with 
the  first  of  the  Herrings,  and  perished  there, 

Th'e  principal  of  the  British  Herring  fisheries  are 
off  the  Scotch  and  Norfolk  coasts  ;  and  in  our  seas 
the  fishing  is  always  carried  on  by  nets  stretched  in 
the  water,  one  side  of  which  is  kept  from  sinking", 
by  means  of  buoys  fixed  to  them  at  proper  distances; 
and  as  the  weight  of  the  net  makes  the  side  sink  to 
which  no  buoys  are  fixed,  it  is  suffered  to  hang  in  a 
perpendicular  position  like  a  screen;  and  the  fish, 
when  they  endeavour  to  pass  through  it,  are  entan- 
gled in  its  meshes,  from  which  they  cannot  disengage 
themselves.  There  they  remain  till  the  net  is  bawled 
in,  and  they  are  shaken  or  picked  out. 

The  nets  are  never  stretched  to  catch  Herrings 
but  during  the  night,  for  in  the  dark  they  are  to  be 
taken  in  much  the  greatest  abundance.     When  thq 
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tught  is  dark,  and'  the  surface  of  the  water  consider- 
ably ruffled  by  the  wind,  the  fishermen  always  assure 
themselves  of  the  greatest  success.  Nets  stretched 
ia  the  day-time  are  supposed  to  frighten  the  fish 
away. 

In  ordei' to  strengthen  the  nets,  and  rentier  the 
threads  more  compact,  they  are  all  tanned.     For  this 
purpose  a  quantity  of  oak-bark  is  boiled  :  the  liquor 
is   then  strained  off  and  farther  boiled,  till  it  has  at- 
ta.ined  such  a  consistence,  that,  when  a  little  is  drop- 
ped on  the  thumb-nail,  it  will  become  thick  as  it 
oools.     The'  nets  are  then  put  into  a  large  vessel, 
and  this  liquor  is  poured,  while  hot,   upon  them. 
T'hey  are  suffered  to  lie  four-and-twenty  hours,  when 
tliey  are  taken  out  and  dried.     The  same  process  is 
repeated  three  times.     Nets  that  have  undergone  this 
operation  are  supposed  to  last  thrice  as  long  as  they 
Would  do  without  it. 

Herrings  die  almost  the  moment  aftei:  they  are 
taken  out  of  the  water  ;  whence  originated  the  adage 
^n  common  use,  as  dead  as  a  Herring.  They  also  be- 
cotne  very  soon  tainted  after  they  are  killed.    In  sum- 
^^er  they  are  sensibly  worse  for  being  out  of  the  water 
^nly  a  few.  hours :  and  if  exposed  but  a  few  minutes 
the  rays  of  the  fun,  they  are  perfectly  useless,  and 
^^\\\  not  take  the  salt. 

AVhen  the  fishermen  on  the  Scotch  coast  have 
I^l^nty  of  salt.  Herrings  sell  for  about  six  shillings  a 
*^^rrel.  As  their  salt  is  expended  thie  price  falls  to 
Ve,  four,  three,  two,  and  one  shilling  per  barrel, 
^^ruetimes  even  to  six-pence  or  eight-pence  ;  below 
^^hich  prices  they  will  seldom  shoot  their  nets,  as  a  lesa 
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price  is  not  sufficient  to  indemnify  them  for  the  trou-^ 
ble  in  catching  them.  But  it  sometimes  happens- tbat 
a  barrel  of  fine  fresh  Herrings  may  be  purebasedfia* 
a  single  chew  of  tobacco.  A  barrel  contains  ^ni 
six  hundred  to  sixteen  hundred  fish,  according  to 
their  size*. 

jftfter  the  nets  are  hauled,  the  fish  ar^  thrown:  ispcu. 
the  deck  of  the  vessel,  and  each  of  the  crew  has-  a 
certain  task  assigned  to  hi-m.  One  part  is- eoi ployed 
in  opening  and  gutting  them ;  another  in  saltiii|py 
and  a  third  in  packing  them  in  the  barrels  in  layers 
of  salt.  The  red  Herrings  lie  twenty-four  houfs  ia 
the  brine;'  they  are  then  taken  out,  strung  by  the 
head  on  little  wooden  spits,  and  hung  in  a  chimney 
formed  to  receive  them ;  after  which  a  fire  of  brudi* 
wood,  which  yields  much  smoke,  but  no  fliame^  is 
kindled  under  them^  and  they  remain  there  till  suf- 
ficiently smoked  and  dried  j  when  they  are  put  iota 
barrels  for  carriage. 

The  Herrings  are  supposed  to  feed  on  a  crusta- 
ceous  sea  insect  called  by  Linnaeus  Oniscus  marinus. 
They  may  be  even  caught  with  an  sertificial  fiy :  an 
indication  of  their  also  sometimes  seizing  the  winged 
insects. 

THE   PILCHARD'f-. 

About  the  middle  of  July,  the  Pilchards^  which 
are  a  smaller  species  of  Herring,  appear  in  vast  shoals 
off  the  coasts  of  Cornwall,  and  about  the  latter  end 


*  Anderson.         f  Clupea  pilcardns.     TurtorCs  Linn.^^Pennm 
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of  September  retire  to  the  arctic  regioiML  Forty 
years  back  Chriftmas  wasthetifi>e  of  their  depsfflure; 
tbis  alteration  in  time  is  a  very  singular  fact*. 

We  have  the  following  'account  of  the  fehery  fipai 

Ik.  Boflase  :— "  It  employs^  (be  segrs)  a  great  sumf^ 

ber  of  men  on  the  sea,  training  them   therebjr  to 

sasal  afFaijrs ;  employs,  men^  women^  aj&d  children, 

0t  land,  in  salting,  pressing,  washing,  and  cleanong  ; 

is  making  boats,  nets,*  ropes^  casks  ;  and  in  all  the 

'trades  depending  on  thetr  construction^  and  sale* 

I'hc  poor  are  fed  with  the  of&Is  of  the  captures^  the 

land  wilk  ti^e  refuse  of  the  fish  and  salt ;  the  mer« 

chant  finds  the  gams  of  comfnvission  and  honest  com* 

nierce,  the  fisherman  the  gains  of  the  fish*    Ships 

9U%  oflen  freighted  hither  with  salt,  and  into  foreiga 

countries  with  the  fish,  carrying  off,  at  the  same 

time,  part  of  our  tin.    The  usual  produce  ofSthe 

i^Umber  of  hogsheads  exported  each  year,   &r  ten 

years,  from  1747  to  1756  inclusive,  from  the  four 

ports'  of  Tawy,  Falmouth,  Penzance,  and  Str  Ives, 

It  appears,  that  Tawy  has  exported yiarfy  173a  bogs^ 

*<^»;  Falmouth,  i)4,fi5X  hogsheads  and  two-tbirdsj 

^cn2:ance  aiad  Mouiitsi-bay,  12^149  hogsheads  and 

9«Jewthird ;  St*  Ives,  1 282  hogsheads- :  in  all  amotmt* 

^'•g  to  ^,795  hogsheads*    Every  hogshead^  for  tea 

y^ars  laist  past,  together  vrith  the  bounty  allowed  for 

^^ch  hogshead  exported,  and  the  oil  made  out  of 

^^ch   hogshead,  has  amounted,  one  year  with  an- 

'^ther,  at  an  average,' to  the  price  of  one  pound  tbir* 

*^cn  shillings  and  three-pencCi  so  that  the  cash  paid 

"^  .III  I     I    ■  ■  <      — — — ^— ^^■^i^»^»~^~    » 
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for  pilchards  exported  has,  at  a  medium,  annually 
amounted  to  the  sum  of  49,532!.  los.*" 

When  Dr.  Maton'made  the  tour  of  the   western 

« 

counties,  he  and  a  friend*  hired  a  boat  to  go  out 
and  see  the  pilchard-fishing  at  Fowy  near  Looe,  in 
Cornwall.  He  says  that  the  fishing-boats,  which 
are  pretty  numerous,  are  usually  stationed  in  ten 
fathoms  water,  and  clear  of  all  breakers.      Light 

a 

sail-  boats  keep  out  at  a  little*  distance  before  them, 
to  give  notice  to  the  fishermen  of  the  approach  of  a 
jshoal.  Persons  are  also  frequently  stationed  on  the 
neighbouring  rocks  to  watch  the  course  of  the  fish  : 
these  are  called  buers^  from  the  circumstance  of  their 
setting  up  a  hue  to  the  fishermen. 

The  nets,  which  are  seines,  are  sometimes  two 
hundred  fathoms  or  more  in  circumference,  and 
aboBt  eighteen  deep.  Some  of  them  are  said  to  hold 
upwards  of  two  hundred  hogsheads  of  fish,  each 
containing  about  three  thousand.  About  thirty 
thousand  hogsheads  are  here  looked  upon  as  pretty 
good  produce  for  one  season.  But  it  happens  now 
and  then  that  the  fishery  almost  entirely  fails.  About 
ten  years  before  Dr.  Maton  was  at  this  place,  the 
fishermen  and  their  families  had  been  compelled  to 
live  for  some  time  solely  on  limpets  and  other  sbelU 
fish,  which  they  cannot  in  any  other  circumstances 
.  be  prevailed  on  to  eatf . 

The  Dog-fish  J   are  great  enemies  to  the  Pil- 
chards, often  devouring  them  in  amazing  numbers.  * 


•  Borlase,   272.  f  Maton,  i.  140. 
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The  chief  difFerence  between  the  Pilchard  and 
the  Herring  is,  that  the  body  of  the  former  is  more 
round  and  thick;  the  nose  shorter  in  proportion, 
turning  lip  ;  and  the  under  jaw  shorter.  The  back 
is  more  elevated,  and  the  belly  not  so  sharp.  Tho 
scales  adhere  very  closely,  whilst  those  ofthe  Herring 
easily  drop  off.  It  is  also  in  gan^ral  of  a  considem- 
biy  smaller  size. 


THE  CARP  TRIBE. 


Most  of  the  Carp  tribe  inhabit  the  fresh  wa* 
ters,  where  they  feed  on  worms,  insects,  aquatic 
plants,  fish,  and  clay  or  mould.  Some,  of  them  are 
migratory.  They  have  very  small  mouths  and  no 
teeth,  and  thp  gill-membrane  has  three  rays.  The 
body  is  smooth,  and  generally  whitish.  On  .the 
back  is  only  one  fin. 

THE  COMMON  CARP*. 

These  fish  are  found  in  slow  rivers  and  stagnant 
waters  of  Europe  and.  Persia ;  and  here  principally 
in  deep  holes,  under  the  roots  of  trees,  hollow 
banks,  or  great  beds  of  flags,  &c.  They  do  not 
often  exceed  four  feet  in  lengthy  and  twenty  pounds 
in  weight ;  but  Jbvius  mentions  some  taken  in  Italy 
that  weighed  two  hundred  pounds  each. 
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Tlteir  form  is  somewhat  tbick^  and  their  colour 
btue-green  abov^ .  greenish^yellow  mixed  with  blai^ 
on  the  upper  part  of  their  sides,  whitish  beneath^ 
and  the  tail  yellow  or  yiolet.  The  scales  are  htrgCm 
On  each  side  of  the  mouth  is  a  single  beard^  and 
above  this  another  shorter.  The  dorsal  fin  is  long"^ 
extending  far  towards  the  tail,  which  is  forked. 

Carp*,  from  their  quick  growth  and  vast  increase^ 
(for  the  roe  when  taken  out  has  frequently  been* 
found  to  weigh  more  than  the  fish,)  are  the  most 
valuable  of  all  fish  for  the  stocking  of  ponds ;  and  if 
the  breeding  and  feeding  of  them  were  better  un- 
derstood,.and  more  practised,  the  advantages  result- 
ing from  them  would  be  very  great,  A  pond 
stocked  with  these  fish  would  become  as  valuable  to 
its  owner  as  a  garden.  In  many  parts  of  Prussia 
Carp  are  bred  in  great  quantities,  and  are  thus  made 
to  form  a  considerable  part  of  the  revenue  of  the 
principal  personages  of  the  country,  being  sent  from 
thence,  in  well-boats,  into  Sweden  and  Russia, 
where  they  are  very  scarce*. 

By  being  constantly  fed  they  may  be  rendered  so 
familiar  as  always  to  come  to  the  side  of  the  pond 
where  they  are  kept  for  food.  Dr.  Smith,  speaking 
of  the  Prince  of  Conde's  seat  at  Chantilly,  says, 
'*  The  most  pleasing  things  about  it  were  the  im- 
mense shoals  of  very  large  Carp,  silvered  over  with 
age,  like  silver  fish,  and  perfectly  tame,  so  that,  when 
any  passengers  approached  their  watery  habitation, 
they  used  to  come  to  the  shore  in  such  numbers  as  to 


*  Albin  on  Esculent  Fish^  7. 
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hutve  dtch  other  out  of  the  water,  ^^g^g  ^r 
breads  of  which  a  quantity  wbs  altc^ys  kept  at  haail 
On  purpose  to  feed  them.  They  'woald  even  aUow 
them^vses  to  be  hanjdled*/* 

C»^  wt  very  long-lived ;  Gesner  has  niontioiicd 
an  instance  of  one  that  was  an  hundred  years  oid- 
T*hey  are  also  extremely  tenacious  of  life,  and  will 
li'\^t  for  a. great  length  of  time  out  of  water.     An  ex- 
periment has  been  made  by  placing  a  Carp  in  a  net,- 
;I1  wrapped  up  in  wet  moss,  (the  mouth  only,  re- 
fining out,)  and  .then  hanging  it  up  in  a  cellar  or 
&ome  cool  place :  the  fish  in  this  situation  is  to  be 
'^quently  fed  with  white  bread  and  milk,  and  is  be- 
des  to  be  often  plunged  in  water.     Carp  thus  ma^* 
>^aged  have  been  known,  not  only  to  live  above  a 
fortnight,  but  to  have  grown  exceedingly  fat,  and 
become  far  superior  in  taste  to  those  immediately 
taken  from  the  pond  f . 

In  their  general  manners  they  exhibit  so  great  a 
degree  of  cunning  as  to  be  sometimes  called  by  the 
<^ountry  people,  River  Fox.  When  attempted  to 
t>^  taken  by  a  net  they  will  often  leap  over  it,  or  im- 
rncrse  themselves  so  deep  in  the  mud  as  to  §ufFer  the 
J^et  to  pass  over  without  touching  them.  They  are 
^Iso  very  shy  of  taking  a  bait ;  but  during  spawn- 
ing-time,  so  intent  are  they  on  the  business  of  depo- 
siting their  ova,  that  they  will  suffer  themselves  to 
be  handled  by  any  one  that  attempts  it.    They  breed 

-  -  ■  -  -      ji  II  •     "• 

*  Sketch  of  a  Tour  to  the  Continent. 
f  Penn,  Brit.  Zool.  iii,  355. 
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• 

three  or  four  times  in  the  year,  but  their  first  spawn* 
ing  is  in  the  beginning  of  May*. 

These  fish  were  first  introduced  into  this  country 
about  three  hundred  years  ago.  Of  their  soiind  or 
air-bladder  a  kind  offish  glue  is  made ;  and  a  greea 
paint  of  their  gall. 


J  Walton,  ido.-— Fenn.  Brit.Zool.  iii..356. 
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THE  STURGEONS. 


•t 


THE  fishes  of  this  tribe  are  all  inhabitants  of  the  * 

^ca,  though  some  of  them  occasionally  go  •  up  fhe 

^ider  rivers.'    *  All  the  species    are    large,   seldom 

Hfieasuring,'  wheii  full  gro^n,  less  than  three  or  four 

feet  hi  length.'  ^The  flesh  of  the  whole  is  reckoned 

extremely  (telfciftus  ;  and  to' the  inhabitants  on  the 

banks  of  the' G^pian  Sea,  and  irfdeed  of  many  other 

parts  both  of  Europe  and  Alnerica,   these  fish  are 

Very  useful  as  an  article  of  commerce.     Their  usual 

'ood  is  worms  and  other  fish; 

The  head  is  obtuse  ;  and  the  mouth,  which  is 
F^laced  quite  under  the  head,  is  tubular,  and  with- 
^>vit  teeth.  Between  the  end  of  the  snout  and  the 
-Tiouth  are  four  cirrhi,  or  tendrils  j  and  on  each  side 
*s  a  narrow  aperture  of  the  gills.  The  body  is  long 
*n  proportion  to  its.  thickness,  and  usually  angular 
several  rows  of  large  bony  plates. 

*  This  11  the  sixth  Linnean  order  of -fohes. 
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The  body  dF  this  ii^,  isdikfe  k  <5ften  feemd  <fCNii  * 
six  to  sixteen  feet  in  length,  is  pentagonal,  being 
armed  from  head  to  tail  with  five  rows  of  large  bony 
tubercles,  each  of  which  ends  m  a  strong  .necnrved 
tip :  one  of  these  is  on  the  back,  one  on  each  side, 
and  two  on  the  margin  of  the  belly.  The  snout  is 
long,  and  obtuse  at  the  end,,  and  has  the  tendrils 
near  the  tip.  The  mouth,  which  is  beneath  the 
head,  is  somewhat  like  the  opening  of  a  purse,  and 
is  so  formed  as  to  be  pBsfe=ed  ^oddenly  out  or  re- 
tracted*. The  upper  part  of  the  body  is  of  a  dirty 
,  olive  colour  ;  the  lower  part  silvery  ;  and  thctirber- 
cles  are  white  in  the  middle.  Sturgeons  are  found 
both  in  the  European  and  American  seas. 

The  tendrils  on  the  snout^  which  are  some  incbet 
in  length,  have  so  great  jel  nesemblanoe  .in  f^rai  to 
earth-worms,  that  at  first  sight  they  might  be  UM^ 
taken  for  them.  This  clumsy  toothless  fish  is  Miap^ 
pQsed  by  this  contrivance  to  keep  himself  in  good 
jconditioQ,  the  solidity  of  his  .flesh  evidently  showing 
bim  to  be  a  fish  of  pr^y.  He  is  said  to  hide  his  lar^ 
body  among  the  weeds  near  the  sea-coast,  or  at  the 
mouths  of  large  rivers,  only  e^^posing  his  tendril^ 
which  small  fish  or  sea-insects,  mistaking  for  real 
worms,  approach  for  plunder,  and  are  sucked  into 
the  jaws  of  their  enemy.  He  has  been  supposed 
by  some  to  root  into  the  soil  at  tlie  bottom  of  the 
sea  or  rivers ;  but  the  tendrils  above  mentioned. 


*  Accipcnscr  «truriow   Lmnr^^^Penn.  BrU*  Zooh  vol  3.  iai*  ij^ 
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^hich  hang  from  his  snout  over  -his  mouth ,  must 
themselves  be  very  inconvenient  for  this  purpose ; 
and  as  he  has  no  jaws  he  evidently  lives  by  suction^ 
and  during  his  residence  in  the  sea  marine  insects 
are  generally  found  in  his  stomach  ^» 

At  the  approach  of  spring.  Sturgeons  leave  the 
deep  recesses  of  the  sea  and  enter  the  rivers  to 
spawn  ;  and  from  May  to  July  the  American  rivers 
abound  with  them.  Here  they  are  often  observed  to 
leap  to  the  height  of  several  yards  out  of  the  water, 
which  they  do  in  an  erect  position,  falling  back 
again  on  their  sides  with  such  noise  as  to  be  heard 
in  the  still  evenings  to  a  great  distance.  They  have 
often  been  known  at  these  times  to  fall  into  the  small 
boats  or  canoes  of  the  Indians,  and  sink  them.  On 
this  aceount  it  is  often  dangerous  to  pass  the  places 
that  are  much  frequented  by  them,  many  instances 
having  occurred  of  people  losing  their  lives  by 
this  means.    Some  of  the  Indians  take  advantage  of 

■ 

this  propensity  to  leaping  to  catch  them,  by  station- 
ing themselves  in  pretty  large  boats  in  the  places 
where  they  are  seen,  and  receiving  them  as  they 
fallf. 

In  some  rivers  of  Virginia  the  Sturgeons  are  found 
i  n  such  numbers,  that  six  hundred  have  been  taken 
in  two  days,  with  no  more  trouble  than  putting 
own  a  pole  with  a  hook  at  the  end,  to  the  bottom, 
nd  drawing  it  up  again,  on  feeling  it  rub  against 
fish:}:.     They  are,  however,  chiefly  killed  in  the 

*  Note  to  Darwin  s  Botanic  Grarden. 

f  Catesby,  vol.  ii.  p.  xxxiii.         J  Burnaby,  i  j. 
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night  with  harpoons,  attracted  by  the  light  of  torches 
made  of  the  wood  of  the  black  pine.  On  the  shores 
are  often  seen  the  bodies  of  Sturgeons  that  have 
been  wounded  with  the  spears,  and  have  aflerwards 
died. 

The  Indians  often  fish  for  them  in  the  lakes  in  the 
day-time  :  for  this  purpose  there  are  usually  two 
men  to  a  canoe,  one  at  the  stern  to  work  it  forward^ 
and  the  other  at  the  head,  with  a  pointed  spear 
about  fourteen  feet  long,  tied  to  a  long  cord  that 
is  fastened  to  one  of  the  cross  timbers  of  the  canoe* 
The  moment  a  Sturgeon  is  seen  within  reach,  the 
man  at  the  head  da^s  his  spear  into  the  tenderest  part 
of  the  body  that  he  can  reach  ;  and,  if  it  penetrates^ 
th«  fish  swims  off  with  astonishing  velocity,  dragging 
the  canoe  along  the  water  after  it.  If,  however,  the 
blow  has  been  pretty  well  aimed,  the  fish  does  not 
go  more^han  two  or  three  hundred  yards  before  be 
dies;  when  the  men  draw  up  the  line  and  take  him*. 
Sometimes  when  Sturgeons  are  seen  to  lie  at  the 
bottom  of  the  still  water  near  the  cataracts,  they 
are  struck  with  a  spear  without  a  rope,  their  place 
being  marked  on  their  rising  by  the  appearance  of 
the  shaft  above  the  water  'f. 

The  Sturgeon  annually  ascends  our  rivers,  in  the 
summer,  particularly  those  of  the  Eden  and  Esk, 
but  in  no  great  numbers.  It  is  so  spiritless  a  fish, 
that,  when  taken  by  accident,  as  it  sometimes  is,  in 
the  Salmon  nets,  it  scarcely  makes  any  resistance, 
but  is  drawn  out  of  the  water  apparently  lifeless. 

*  Charlevoix,  i.  236.  f  Catesby, 
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One  of  the  largest  ever  cdught  in  our  rivers  was 
taken  in  the  Esk  about  twenty-six  years  ago;  It 
weighed  four  hundred  and  sixty  pounds  *>i 

The  flesh  of  the  Sturgeon  is  well  known  to  be  ex- 
Iremely  delicious  ;  and  it  was  so  much  valued  in  the 
time  of  the  Emperor  Severus,  that  it  was  brought  to 
jable  by  servants  with  coronets  on  their  heads  and  pre- 
ceded by  music;  which  might  give  rise  to  its  being  in 
«ur  country  presented  by  the  Lord  Mayor  to  the  King; 
At  present  the  Sturgeons  are  caught  in  the  Danube, 
the  Volga,  the  Don,  and  other  large  rivers,  for  various 
purposes.  The  skin  makes  a  good  covering  for  car- 
riages ;  caviar  is  prepared  from  the  spawn ;  and  the 
:fiesh  IS  pickled  or  salted,  and  sent  all  over  Europe f. 

To  make  the  caviar,  the  spawn  is  freed  from  the 
little  fibres  by  which  it  is  connected,  wasTied  in 
^hite  wine  or  vinegar,  and  afterwards  fpread  out  to 
^ry.  It  is  then  put  into  a  vessel  and  salted^  cru$h«> 
ing  it  down  with  the  hands ;  and  afterwards  inclosed 
in,a  canvas  bag  to  drain  off  the  moisture.  It  is  last 
of  all  put  into  a  tub  with  a  hole  in  the  bottom,  that 
cmy  remaining  moisture  may  run  off,  pressed  down, 
^nd  closed  for  use. 

It  has  been  said  that  of  the  skin  of  the  Sturgeon 
asinglass  is  made :  but  this  is  a  mistake ;  for  the 
Sturgeon  is  altogether  of  so  cartilaginous  a  nature, 
Ibat  no  part  of  it  will  produce  isinglass  except  the 
innet*  coat  of  the  air-bladder*  The  isinglass  most 
ciommon  in  our  shops  is  made  from  a  species  of 
X)olphin  called  the  Beluga  J. 

•  Penn.  Brit^Zool.  iii.126.   f  ^ott  to  Darwms  Botanic  Garden. 
X  Delphinas  leucas  of  Linnaeus. 
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The  bones  are  reported  to  be  so  hard  as  to  serve 
the  American  Indians  for  rasps  and  nutmeg^graters*. 

Their  fecundity  is  exceedingly  great :  *  Gatesby 
says  that  the  females  contain  frequently  a  bushel  of 
spawn  each^  and  Leeuwenhoek  found  in  the  roe  of 
one  of  them  no  fewer  than  150,000,000,000  eggs. 


THE  SHARK  TRIBE. 


The  animals  that  compose  this  dreadfully  rapa* 
cious  tribe  are  entirely  marine,  and  more  frequent 
in  the  hot  than  the  temperate  climates.  They  are 
in  general  solitary,  and  often  wander  to  vast  di« 
stances,  devouring  almost  every  thing  that  comes  in 
their  way,  that  they  are  able  to  swallow.  Some  of 
them  will  follow  vessels  several  hundred  leagues,  for 
the  carcases  and  filth  that  are  thrown  overbovd. 
The  size  to  which  they  grow  is  enormous,  as  they  oflen 
weigh  from  one  to  four  thousand  pounds  each.  Some 
few  species  are  gregarious,  and  live  on  the  mollusca^ 
and  other  marine  worms.  They  are  all  viviparAus^ 
their  young,»when  first  protruded,  being  inclosed 
(alive)  in  a  square  pellucid,  horny  case,  terminated  at 
the  four  corners  by  very  long,  slender  filaments,  which 
are  generally  found  twisted  round  corallines,'  sea- 
weed,  and  other  fixed  substances. 

Their  flesh  is  altogether  so  lough,  coarse,  and  of 

*  Brickcll,  237. 
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such  a  disagreeable  smell/  that  Qven  the  young  are 
scarcely  eatable.  Their  bodies  emit  a  phosphoric 
light  in  the  dark.  The  skin  is  rough,  and  is  in  ge- 
neral use  for  polishing  ivory^  wood  and  other  substan- 
ces; thongs  and  carriage  traces  are  also  sometimes 
made  of  it.  The  liver  is  generally  found  to  yield  a 
considerable  quantity  of  oil.  There  are  upwards  of 
thirty  species,  of  which  eleven  are  found  in  the 
jBritish  seas.  •  .        . 

The  body .  is  compressed,  long  in  proportion  to 
the  thickness,  and  tapers  towards  the  tail.  The 
head  ia  obtuse,  and  on  the  side  of  the  neck  are  from 
R>Hr  to  seven  breathing  apertures.  The  mouth, 
wriich  is  situated  in  the  under  part  of  the  head,  is 
ai-xned  with  several  rows  of  serrated,  sharp-pohited 
teeth  of  different  forms,  some  of  which  are  fixed,  and 
otrliers  naoveable.  The  skin  is  covered  with  very  slen- 
^GT  prickles;  and  the  upper  part  of  the  tail  is  gene- 
raJly  longer  than  the  lower. 

THE    WHITE    SHARK*. 

This  Shark  has  six  rows  of  teeth,  hard,  sharply- 
pointed,  and  of  a  wedge- like  figure.    These  he  has 
the  power  of  erecting  and  depressing  at  pleasure. 
^'Vhen  at  rest,  they  are  quite   flat   in   his   mouth  ; 
'^Ut  when  his  prey  is  to  be  seized,  they  are  instantly 
^*^ected    by   a    set    of  muscles  that  join  them  to 
the  jaw.      Thus    with  open   jaws,  goggling  eyes, 
^nd  large  an4  bristly  fins,  agitated  liKc  the  mane  of 
^  lion,  his  whole    aspedi  is  an  emphatical  picture 

*  S.qualu8  carcharias.    Lmfh 
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* 

of  the  fiercest^   deepest^   and    most   savage    ma- 
lignity, t  • 

It  is  a  fortunate  circumstance  for  tbosd  who 
would  avoid  its  attacks,  that  its  mouth  is  so  situated 
under  the  head^  that  it  has  to  throw  itself  on  one  sido 
in  order  to  seize  its  prey ;  for  its  velocity  in  the  water 
is  so  great,  that  nothing  which  it  was  onqc  in  pur-* 
suit  of  would  otherwise  be  able  to  escape  its  vq- 
racity. 

These  creatures  are  the  dread  of  sailors  in  all  the 
hot  climates,  where  they  constantly  attend  the  ships 
in  expectation  of  what  may  drop  overboard;  and  if 
in  this  case  any  of  the  men  have  that  mi^fortvme,  they 

must  inevitably  perish, 

• 

Increasing  still  the  terrors  of  the  storms, 
^  His  jaws  horrific  arm'd  with  threefold  fate. 

Here  dwells  the  direful  Shark.    Lured  \>J  the  sceni 
Of  steaming  crowds,  of  rank  disease,  ^nd  defith^ 
Behold !  he  rushing  cuts  the  briny  flood. 
Swift  as  the  gale  can  bear  the  ship  along; 
And,  from  the  partners  of  that  cruel  trade 
Which  spoils  unhappy  Guinea  of  her  sons, 
Demands  his  share  of  prey,  demands  themselves. 
The  stormy  fates  descend :  one  death  involves 
Tyrants  and  slaves ;  when  strajt  their  mangled  limbs 
Crashing  at  once,  he  dyes  the  purple  seas 
With  gore,  and  riots  in  the  vengeful  meal. 

■ 

A  master  of  a  Guinea  ship  informed  Mr.  PecB* 
nant  that  a  rage  for  suicide  prevailed  among  h  S 
slaves^  from  a  notion  of  the  unfortunate  wretche?^ 
that  after  death  they  should  be  restored  to  their  f^i 
rnilies,  friends,  and  country.  To  convince  thec^ 
that  their  bodies  cpuld  never  be  re-apimated^  he  oi 
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dered  tljccorpse  of  one  that  was  just  dead  to  be 
tied  by  the  heels  to  a  rope,  and  lowered  into  the 
sea.  It  was  drawn  up  again  as  quickly  as  the  united 
force  of  the  crew  could  do  it ;  yet  in  that  very  short 
time  the  Sharks  had  devoured  every  part  but  the 
tcct,  which  were  secured,  by  the  end  of  the  cord*. 

Persons  while  swimming  have  oAen  been  seized 
and  devoured  by  the  Sharks.  A  gentleman  now 
living,  and  well  known,  in  this  country,  was  some 
years  ago  swimming  at  a  little  distance  from  a  ship, 
when  he  saw  a  Shark  making  towards  him.  Struck 
with  terror  at  its  approach,  he  immediately  cried  out 
for  assistance.  A  rope  was  instantly  thrown;  and  even 
while  the  men  were  in  the  act  of  drawing  him  up 
the  ship's  sid^  the  monster  darted  after  him,  and,  at 
a  single  snap,  tore  off  his  leg. 

In  the  pearl-fisheries  of  South  America  every 
.  negro,  to  defend  himself  agamst  these  animals, 
carries  with  him  into  the  water,  a  sharp  knife,  which, 
if  the  fish  oflfcrs  to  assault  him,  he  endeavours. to 
strike  into  its  belly;  on  which  it  generally  swims  off. 
The  officers  who  are  in  the  vessels  keep  a  watchful 
eye  on  these  voracious  creatures,  and,  on  discover- 
ing them,  shake  the  ropes  fastened  to  the  negroes  to 
put  them  on  their  guard.  Many,  when  the  divers 
have  been  in  danger,  have  thrown  themselves  into 
the  water,  with  knives  in  their  hands,  and  hastened 
to  their  defence  :  but  too  often  all  their  dexterity  and 
precaution  have  been  of  no  avail.  ,  ' 

We  are  told  that  in  the  reign  of  queen  Anne  a 


^  Penn,  Brit.  Zool.  ill.  io6. 
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merchant  ship  arrived  at  Barbadoes  from  England^ 
some  of  the  men  of  which  were  one  day  bathing  in 
the  sea^  when  a  large  Shark  appeared  and  sprung 
forwards  directly  at  them.    A  person  from  the  ship 
called  out  to  warn  them  of  their  danger  j  on  which 
they  all  immediately  swam  to  the  vessel  and  arrived 
in  perfect  safety,  except   one  poor  fellow  who  was 
cut  in  two  by  the  Shark  almost  within  reach  of  the 
oars.     A  comrade  and  most  intimate  friend  of  the 
unfortunate  victim,  when  he  observed  the  severed 
trunk  of  his  companion,  was  seized  with  a  degree 
of  horror   that  words^  cannot  describe.     The  insa- 
tiable Shark  was  seen  traversing  the  bloody  surfaoe 
in  search  of  the  remainder  of  his  prey,  when  the 
brave  youth  plunged  into  the  water,"* determining 
either  to  make  the  Shark  disgorge,  or  to  be  buried 
himself  in  the  same  grave.     He  held  in  his  hand  a 
long  and  sharp-pointed  knife,    and  the   rapacious- 
animal  pushed  furiously  towards  him  :  he  had  turned 
on  his  side,  and  opened  his  enormous  jaws,  in  order 
to  seize  him,  when  the  youth  diving  dexterously 
under  seized  him  with  his  left  hand  somewhere  be- 
low the  upper  fins,  and  stabbed  him  several  times  in 
the    belly*     The    Shark,    enraged  with    pain   and 
streaming  with  blood,  plunged    in   all  djrectldMsitt 
order  to  disengage  himself  from  his  enemy.     The 
crews    of  the    surrounding    vessels  saw    that   the 
combat  was  decided  ;  but  they  were  ignorant  which 
was  slain,    till  the  Shark,    weakened   at  length  by 
loss  of  blood,  made  towards  the  shore,  and  along 
with  him   his  conqueror;    who,  flushed  with  vic- 
tory,   pushed  his  foe  with  redoubled  ardour,    and 


tHE   WHITE   SHAEK.  18d 

with  the  aid  of  an  ebbing  tide  dragged  him  on  shore. 
Here  he  ripped  up  the  bowels  of  the  animal^  ob- 
tained the  severed  remainder  of  his  friend's  body, 
and  buried  it  with  the  trunk  in  the  same  grave. 

This  story,  however  incredible  it  may  appear,  is 
related  in  the  "history  of  Barbadoes,  on  the  most  sa- 
tisfactory authority*. 

The  West  Indian  negroes  often  venture  to  con- 
tend with  the  Shark  in  close  combat.  They  know 
his  power  to  be  limited  by  the  position  of  his 
mouth  underneath  :  and  as  soon  as  they  discover 
him,  they  dive  beneath,  and,,  in  rising,  stab 
him  before  he  has  an  opportunity  of  putting  him* 
self  into  a  state  of  defence.  Thus  do  boldness 
and  address  unite  in  triumph  over  strength  and  fc- 
rocityf. 

The  South  Sea  islanders  are  not  in  the  least 
afraid  of  the  Sharks,  but  will  swim   among  tbem 
^thout  exhibiting  the  least  signs  of  fear.     "  I  have 
aeen,"    says  captain  Portlock,    ^'  five  or  six  large 
Sharks  swimming  about  the  ship,  when  there  have 
heen  upwards  of  a  hundred  Indians  in  the  water, 
"Oth  men  and  women  :  they   seemed   quite  indif- 
ferent about  them,  and  the  Sharks  never  offered  to 
^ake  an   attack  on  any   of  them,  and  yet  at  the 
^nie  time  would  seize  our  bait  greedily  ;  whence 
*^  is  manifest  that  they  derive  their  confidence  of 
^fety  from  their  experience  that  they  are  able  to 
''^pel  the  attacks  of  those  devouring  monsters  "^S* 


*  Hughes's  Natural  Histoiyof  Barbadoes. 

f  MarchaDd^  I  pj.        J  Portlock's  Voyage,  joo. 
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An  Indian  on  the  coast  of  California,  on  plunging 
into  the  sea,  was  seized  by  a  Shark  ;  but,  by  a  most 
extraordinary  feat  of  activity,  cleared  himself^  andj 
though  considerably  wounded,  threw  blood  and 
water  at  the  animal  to  show  his  bravery  and  con- 
tempt. But  the  voracious  monster  seized  him  with 
horrid  violence  a  second  time,  and  in  a  moment 
dragged  him  to  the  bottom.  His  companions, 
though  not  far  from  him,  and  much  affected  by  the 
loss,  were  not  able  to  render  him  any  assistance 
whatever*. 

We  are  told  that,  notwithstanding  the  voracity  of 
these  creatures,  they  will  not  devour  any  feathered 
animal  that  is  thrown  overboard  ;  but  that  they  will 
readily  take  a  bait  of  a  piece  of  flesh  fastened  on  an 
iron  crook.  They  are  so  tenacious  of  life  as  to  move 
about  long  after  their  head  is  cut  ofFf . 

Their  flesh  is  sometimes  eaten  by  sailors  on  long 
voyages ;  and  though  exceedingly  coarse  and  rank, 
it  is  generally  thought  better  than  that  of  any  others 
of  the  genus.  The  skin  is  rough,  hard,  and  prickly, 
and,  when  properly  manufactured,  is  used  in  co- 
vering instrument  cases,  under  the  name  of  sba* 
green. 

THE    BASKING  SHARkJ. 

This  species  has  derived  its  name  from  its  pro^ 
pensity  to  lie  on  the  surface  of  the  water,  as  if  to 


*  Vcncgas,  ii.  i  t  5. 

t  St.  Pit ric's  Voyage  to  the  Isle  of  France,  28. 

X  Ji^u^us  maximus.  Linn. Fenn,  Brit.  Zool,  vol.  3.  ta6.  i  J> 
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bask  itself  in  the  sun.  It  possesses^  (though  a  very 
large  fish,)  none  of  the  voracity  and  ferociousness 
that  mark  the  generality  of  the  Shark  tribe.  It 
will  frequently  lie  motionless  on  the  surface  of  the 
water,  generally  on  its  belly,  but  sometimes  on  its 
back ;  and  it  seems  so  little  afraid  of  mankind,  as 
often  to  suffer  itself  to  be  patted  and  stroked. 

Its  body'  is  slender,  and  from  three  to  twelve 
yards  in  length,  of  a  deep  lead  colour  above,  and 
white  below.  The  upper  jaw  is  blunt  at  the  end^ 
and  much  longer  than  the  lower.  The  mouth  is 
placed  beneath,  and  furqished  with  small  teeth^ 
those  before  much  bent,  and  the  remote  ones  co- 
mical and  sharp-pointed^  On  each  side  of  the  neck 
are  five  breathing  apertures.  There  are  two  dorsal^ 
two  pectoral,  two  ventral  fins,  and  one  small  anal 
fin.  Within  the  n^outh,  near  the  throaty  is  a  short 
]dnd  of  whalebone. 

The  Basking  Sharks  frequent  our  seas  during  the 
warm  summer  months,  and  are  not  uncommon  on 
the  Welsh  and  Scottish  coasts,  coming  in  shoals 
usually  after  intervals  of  a  certain  number  of  years. 
In  the  intervening  summers  those  that  are  seen  on 
the  Welsh  coast  are  generally  single  fish,  that  have 
probably  strayed  from  the  rest.  They  appear  in 
the  Firth  of  Clyde  and  among  the  Hebrides  about 
midsummer,  in  sm^ll  droves  of  seven  or  eight,  or 
inore  commonly  in  pairs.  Here*thcy  continue  till 
the  latter  end  of  July,  when  they  disappear. 

Their  fbod  teems  to  consist  entirely  of  marine 
plants  and  some  of  the  species  of  Medusae.  They 
IBwim  very  deliberately,   and   generally  with  th^ir 
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Upper  fins  above  water.  Sometimes  they  may  be 
seen  sporting  about  among  the  Waves,  and  leaping  sc-^ 
vcral  ket  above  the  surface. 

The  liwr  is  of  such  immense  size  as  frequently 
to  weigh  near  a  thousand  pounds.  From  this  a  great 
quantity  of  good  oil  is  extracted  ;  which  renders 
this  Shark  an  animal  of  considerable  importance 
to  the  Scotch  fishermen  :  for,  according  to  Ander^ 
son,  the  oil  of  a  single  fish  will  sometimes  sell  for 
twenty  or  thirty  pounds  sterling. 

The  natives  of  our  northern  coasts  are  very  alert 
in  the  pursuit,  and  very  dexterous  in  the  killing  of 
these  fish.  When  pursued,  they  do  not  accelerate 
their  motion  till  the  boat  comes  almost  in  contact 
with  them,  when  the  harpooner  strikes  his  weapon 
into  the  body  as  near  the  gills  as  he  can.  They 
seem  not  very  susceptible  of  pain ;  for  they  often  re- 
main in  the  same  /lace  till  the  united  strength  of  twa 
men  is  exerted  to  force  the  harpoon  deeper.  As 
soon  as  they  perceive  themselves  wounded  they 
plunge  headlong  to  the  bottom  ;  and  frequently  c<Kl 
the  rope  round  their  bodies  in  agony,  attempting  to 
disengage  themselves  from  the  fatal  instrument  by 
rolling  on  the  ground.  Discovering  that  these  ef- 
forts are  in  vain,  they  swim  off  with  such  amazing 
rapidity  that  one  instance  has  occurred  of  a  Basking 
Shark  towing  to  some  distance  a  vessel  of  seventy 
tons  burthen,  against  a  fresh  gale.  They  some- 
times run  off  with  two  hundred  fathoms  of  line,  and 
two  harpoons  in  them  ;  and  will  employ  the  men 
from  twelve  to  twenty-four  hours  before  they  are  sub* 
ducd. 
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As  soon  as  they  are  killed  the  fishermen  bawl 
them  on  shore,  or,  if  at  a  distance  from  land,  to  the 
vessers  side,  to  cut  them  up  and  take  out  the  liver, 
wfaid),  is  the  only  useful  part  of  their  bodies.  This 
is  raeltW  into  oil  in  kettles  provided  for  the  purpose ; 
and,  if  the  fish  is  a  large  one,  it  will  yield  eight  bar- 
rels or  upwards. 


THE  RAY  TRIBE. 


The  Rays  are  entirely  confined  to  the  sea ;  and 
from  being  destitute  of  an  air-bladder  to  buoy  them^ 
they  live  altogether  at  the  bottom,  chiefly  in  deep 
water,  covering  themselves  in 'winter  in  sand  or  mud. 
They  live  on  shell-flsh,  or  any  animal  substances 
whatever  that  come  in  their  way.  iSome  of  them 
become  of  a  size  so  large  as  to  weigh  two  hun- 
dred pounds  and  upwards j  in  which  case  they 
are  sometimes  dangerous  enemies  to  man,  whom 
they  are  said  to  destroy  by  getting  him  down,  ly- 
injg  upon,  and  devouring  him.  They  seldom  pro- 
duce more  than  one  young  at  a  time,  which,  as  in 
the  Sharks,  is  enclosed  in  a  four-cornered  bag  or 
shell,  ending  in  slender  points;  but  not,  (as  in  those) 
extending  into  long  filaments. 

In  their  fresh  state,  most  of  the  species  have  a 
fetid  and  unpleasant  smell,  but  nearly  the  whole  are 
eatable.  There  are  about  twenty  species.  Those 
v^ith  which  we  are  best  acquainted  are  the  Skate^ 
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the  Thofnback,  and  the  Torpedo  or  £le6tric 
Ray. 

Their  bodies  are  broad,  thin,  and  flat.  The  mouth 
is  situated  beneath,  and  the  eyes  above  the  body. 
The  breathing  apertures  are  five  on  each  side, 
a  little  below  the  mouth.  The  head  is  in  gene- 
ral small  and  pointed,  and  not  distinct  from  the 
body. 

The  liver  is  large,  and  often  produces  a  great 
quantity  of  oil. 

THE    ELECTRI6    RAY*. 

We  have  selected  the  Torpedo  or  Electric  Ray 
from  the  rest  of  the  genus,  since  no  accounts  of  the 
other  species  have  been  preserved  that  are  deserving 
of  much  attention;  their  general  habits  and  man- 
ners being,  as  far  as  we  know,  nearly  the  same^  and 
similar  to  what  we  have  stated  in  the  description  of 
the  genus. 

The  present  species  is,  however,  altogether  so  re* 
markable,  as  to  merit  very  particular  notice.  It  iV 
found  in  many  of  the  European  seas,  and  the 
fishermen  often  discover  it  in  Torbay;  and 
sometimes  of  such  a  size  as  to  weigh*  near  eighty 
pounds. 

The    head   and   body  are   indistinct   from  each 
other,  and  nearly  of  a  circular  form,  two  or  three 


♦  Synon'yms. — Raia  Torpedo.  ZiV;«.— Torpedo,  Cramp-fis^ 

mil.   Ai'.— Electrical  Ray,    Petin. Petin.BriU    Zooi.  vol'lr 

Uh.  10. 
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inches  thick  in  the  middle^  attenuating  to  extreme 
thinness  on  the  edges.  The  skin  is  smooth,  of  a 
dusky  brown  above,  and  white  underneath.  The 
ventral  fins  form  on  each  side^  at  the  end  of  the  body, 
nearly  a  quarter  of  a  circle.  The  tail  is  short,  and 
the  two  dorsal  fins  are  placed  near  its  origin. 
The  mouth  is  small,  and,  as  in  the  other  species^ 
there  are  on  each  side  below  it  five  breathing  aper* 
tures. 

The  Electric  Rays  are  partial  to  sandy  bottoms,  in 
about  forty  fathoms  of  water,  where  they  often 
bury  themselves  by  flinging  the  sand  over  them  by  a 
quick  flapping  of  all  the  extremities.  In  Torbay 
they  are  generally  taken,  like  other  flat-fish,  with 
the  trawl-net,  and  instances  have  occurred  of  their 
seizing  a  bait. 

This  fish  possesses  the  same  property  of  benumb- 
ing its  prey,  as  that  which  we  have  before  described 
in  the  Electric  Eel ;  and  when  it  is  in  health  and  vi- 
gour, the  shock  that  it  communicates  is  often  very 
severe;  but  its  powers  always  decline  as  the  animal 
dciclines  in  strength,  and  when  It  expircs-they  en- 
tirely cease.  In  winter  these  are  also  much  less  for- 
midable than  during  warm  weather. 

Dr.  Ingenhouz  had  a  Torpedo  for  some  time  in  a 
tub  of  sea- water,  which,  (from  its  being  during  win- 
ter,) seemed  to  be  feeble.  On  taking  it  into  his  hands, 
and  pressing  it  on  each  side  of  the  head,  a  sudden 
tremor,  which  lasted  for  two  or  three  seconds,  passed 
into  his  fingers,  but  extended  no  further.  After  a 
few  seconds  the  same  trembling  was  felt  again  ;  and 
^£^ain  several  times,  after  different  interval?.     The 
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sensation  .was^  he  says,  the  same  that  b^  should 
have  felt  by  the  discharge  of  several  very  small  elec- 
trical bottles,  one  after  another,  into  his  band.  The 
shocks  sometimes  followed  each  other  veiy  quickly, 
and  increased  in  -strength  towards  the  last.  Proba* 
bly  from  the  weakness  of  the  fish,  the  shock  could 
not  be  communicated  through  a  brass  chain,  though 
the  usual  contortion  was  evidently  made.  A  coated 
vial  was  applied  to  it,  but  could  not  be  charged*. 

From  some  experiments  that  were  made  by  Mr; 
Walsh  on  a  very  stout  and  healthy  fish,  it  appears^ 
that  although  it  seemed  to  possess  many  electric  pro- 
perties, yet  no  spark  whatever  could  be  discovered  to 
proceed  from  it,  nor  were  pith-balls  ever  found  to 
be  affected  by  it.  When  it  was  insulated  it  gave  t 
shock  to  persons  likewise  insulated,  and  even  to 
several  that  took  hold  of  each  others  hands :  thitf  it 
did  forty  or  fifly  times  successively,  and  with  verf 
little  diminution  offeree.  If  touched  only  with  one 
finger,  the  shock  was  ^o  great  as  to  be  felt  in  both 
hands.  Each  effort  was  accompanied  by  a  depres* 
sion  of  ihe  eyes,  which  plainly  indicated  the  at-* 
tempts  that  were  made  upon  non-conductors.  Al* 
though  the  animal  was  in  full  vigour,  it  was  notable 
to  force  the  torpedinal  fluid  across  the  minutest  tract 
of  air,  not  even  from  one  link  of  a  small  chain  freely 
suspended  to  another,  nor  through  an  almost  idfi- 
$ible  separation  made  by  a  penknife  in  a  slip  of  fin* 
foil  pasted  on  sealing-wax  f . 


*  Phil,  Tran,  vol.  Ixv.  p.  i* 

t  Walsh  in  PhiL  Tran.  vol.  Ixiii.  p.  46x0 
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The  properties  of  this  fish  have  been  deteribed  by 
Oppian;  but,  with  that  liberty  which  poets  always 
think  themselves  entitled  to,  he  has  endowed  it  with 
th^  power  of  benumbing  the  fisherman  through  the 
lii^bole  length  of  his  line  and  rod. 

The  hook'd  Torpedo  ne'er  forgets  his  art. 
But  soon  as  struck  begins  to  play  its  part  j 
And  to  the  line  applies  his  magic  sides : 
Without  delay  the  subtile  power  glicfes 
Along  the  pliant  rod  and  slender  hairs^ 
Then  to  the  fisher's  hand  a^  swift  repairs : 
Amaz*d  he  stands,  his  arms  of  sense  bereft, 
Down  drops  the  idle  rod^  his  prer  is  left : 
Not  less  beifumbed  than  h  id  he  felt  the  whole 
'   Of  frost's  aeveireft  rage  beneath  the  Arctic  pole  *£ 

1h  the  general  structure  of  its  body  the  Torpedo 
has  not  been  found  to  differ  materially  from  the  rest 
oF  the  Rays.  The  electric  organs  are  placed  one  on 
each  side  of  the  cranium  and  gills,  reaching  fron^ 
thence  to  the  semicircular  cartilages  of  each  great 
fin^  and  extending  longitudinally  from  the  anterior 
Extremity  of  the  animal  to  the  transverse  cartilage 
^vH  icb  divides  the  thorax  from  the  abdomen :  and 
^^itbin  these  limjts  they  occupy  the  whole  space  be- 

ecQ  the  skin  of  the  upper  and  under  surfaces. 

€zh  organ  is  attached  to  the  surrounding  parts  by 

-lose  cellular  membrane,  and  also  by  short  and 
<^ng  tendinous  fibres,  which  pass  directly  across 

Tn  its  outer  edge  to  the  semicircular  cartilages. 


*  Jones's  translation  of  Oppian. 
>0L.  III.  O 
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They  are  covered  above  and  beldw  with  the  coni« 
mon  skin  of  the  animal,  under  which  are  longitudi- 
nal fibres  spread  entirely  over  them.  Each  origan 
is  about  five  inches  in  lengthy  and  at  the  ante- 
rior end  about  three  in  breadth.  They  are  com- 
posed of  perpendicular  columns^  reaching  from  the 
upper  to  the  under  surface,  varying  in  length,  ac- 
cording to  the  thickness  of  the  parts  of  the  body, 
from  an  inch  and  a  half  to  half  an  inch ;  and  their 
diameters  are  from  a  fourth  to  a  fifth  of  an  inch. 

The  coats  of  the  columns  are  very  thin,  and  al- 
most transparent.  The  number  of  columns  in  each 
org^n  varies  considerably  in  different  animals.  That 
bf  one  that  Mr.  Hunter  presented  to  the  Royal  So- 
ciety was  about  470 ;  but  in  a  very  large  Tprpedo 
the  number  of  columns  in  one  organ  was  ii82» 
These  columns  were  composed  of  films  parallel  to 
the  base  of  each,  and  the  distance  between  each  of 
the  columns  was  150th  part  of  an  inch.  If  we 
suppose  these  films  to  be  charged  with  electricity, 
and  to  be  the  300th  of  an  inch  thick ;  and  a  mid- 
dling-sized Torpedo  to  contain  in  both  organs,  on 
the  whole,  1000  columns  each  an  inch  long,  and 0.03 
square  inchesarea  at  the  base;  then  1000  x  150X0.03 
=4500  square  inches.  Now  it  has  been  clearly 
proved  that  the  capacity  of  stout  glass  is  thirty-six 
times  less  than  that  of  these  organs;  therefore  both 
the  organs  of  a  middling-sized  Torpedo  will  be  equi- 
valent to  4500 X  36 zz  162,000  square  inches,  or  1 125 
square  feet  of  glass.— -The  nerves  inserted  into  each 
organ  arise  by  three  very  large  trunks  from  the  late* 
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ntl  and  posterior  part  of  tlie  brain.  These,  having 
enterefd'tbe  organs,  ramify  in  every  direction  between 
the  columns.  Their  number  and  magnitude  are  ex« 
tremely  great,  and  it  is  supposed  that  they  are  sub- 
servient to  the  formation,  collection,  and  manage- 
xnent  of  the  torpedinal  fluid*. 

The  Torpedo  brings  forth  its  young  in  the  au- 
tumn. 

1 

I 

*  Hunter  in  Phil.  Tran.  vol.  Uvii.  p.  481  •—Nicholson's  Fhi- 
iosophical  Journal. 
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Each  moss, 
£ach  shelly  each  crawling  insect,  holds  a  rank 
Important  in  the  plan  of  Him  who  fram'd 
This  scale  of  beings;  holds  a  rank,  which  idst 
Would  break  the  chain,  and  leare  a  gap 
That  nature's  self  would  rue  \ 


JL  HE  Insect  division  of  the  animal  world  has  it* 
name  from  the  individuals  of  v^rhich  it  is  composed 
having  a  separation  in  the  middle  of  their  bodies,  by% 
which  they  are  cut  into  two  parts :  these  parts  are 
in  general  connected  by  a  slender  ligament  or  holIo\e 
thread. 

Insects  breathe  through  pores  arranged  along  their 
sides*;  and  have  a  hard  or  bony  skin,  and  many  feet. 
They  are  destitute  pf  brain,  nostrils,  ears,  and  eye- 
lids. The  mouth  is  in  general  under  the  head,  and 
furnished  with  transverse  jaws,  lips,  teeth,  a  tongae^ 
and  a  palate :  it  has  also  in  general  four  or  six  palp  or 
feelers  which  to  insects  serve  in  place  of  hands,  to 


*  The  Crab  and  Lobster  tribes  form  an  exception  to  this  rule, 
for  thcj  respire  by  means  of  trachea  or  gills. 
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avey  food,  and  hold  it  to  the  mouth  while  eating, 
ey  have  al$o  moveable  antennae  proceeding  froni 

B  head,  which  are  endowed  with  a  very  nice  sense 

feeling. 

In  a  minute  examination  that  has  lately  been  made 

this  class  by  C  wier,  one  of  the  most  accurate  obr 

servers  of  nature  now  living,  he  has  not  been  able  to 

detect   in  any  of  them  either  a, heart  or  arteries; 

and  he  says  that  the  whole  organization  of  insects  is 

such  as  one  would  expect  to  find,  if  they  had  been 

■ 

actually  known  not  to  be  provided  with  such  organs. 
Their  nutrition,  therefore,  would  seem  to  be  carried 
on  by  immediate  absorption,  as  is  evidently  the  case 
with  the  polypes,  and  other  zoophytes,  which  are, 
considerably  below  insects  in  the  perfection  of  they: 
organization  *. 

Nearly  all  insects  (except  Spiders,  and  a  few 
others  of  the  apterous  tribe,  which  proceed  in  a  per- 
fect state  from  the  egg)  undergo  a  metamorpho- 
sis or  change  at  three  different  periods  of  their 
existence. 

The  eggs  are  invariably  deposited  in  such  places  as, 
>vhcn  the  worms  are  produced,  to  afford  them  pro^ 
per  food.  Prom  the  egg  proceeds  the  larva  (grub 
^r  caterpillar) :  this  has  in  general  many  feet,  and  is 
^*remely  voracious,  fh  the  larva  state  the  insects 
tow,  and  change  their  skin.  From  this  state  they 
hangeinto  a^z^^^  or  chrysalis,  becoming  to  appear- 

ce  perfectly  lifeless  for  some  time.     They  are  now 


*  He  excepts  Uie  Crabs  and  Lobsters,  which  he  arranges  in  a 
by  tbemselyes^  and  denominates  Crustaceoua  animals. 
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cither  naked,  or  covered  with  a  kind  of  web,  and  ftre 
called  Aurelia,  Bean,  Cod,  Cotie,  or  Nyinph.  Es- 
caping from  this  second,  they  appear  last  of  all  in 
their  third,  or  perfect  state.  Now  it  is  that  they  arc 
those  active  little  creatures  that  we  observe  flutter, 
ing  on  every  side  of  us,  and  enliv'ening  all  our  sum- 
mer scenes  with  their  presence :  and  in  this  state  it 
is  that  they  lay  their  eggs. 

Some  writers  have  conjectured  that  the  antetmie  or 
horns  of  insects  were  their  organs  of  hearing;  for  it  is 
evident  from  various  experiments,  that  insects  arc 
possessed  of  this  sense  in  a  degree  as  exquisite  as 
most  other  animals,  although  from  their  minuteness 
we  may  never  discover  by  what  means.  The  antennae^ 
however,  seem  little  likely  to  answer  the  purpose  of 
cars.  These  instruments  of  apparently  exquisite 
sensibility  seem  adapted  to  very  different  purposes, 
but  to  purposes  with  which  we  may  remain  long  un* 
acquainted. 

The  eyes  are  formed  of  a  transparent  crustaceobs 
set  of  lenses,  so  sufficiently  hard  as  to  require  no 
coverings  to  protect  them.  These,  like  multiplying 
glasses,  have  innumerable  surfaces,  on  every  one  of 
which  the  objects  are  distinctly  formed  ;  so  that,  if  a 
candle  is  held  opposite  to  them,  it  appears  multiplied 
almost  to  infinity  on  their  surfaces.  Other  creatures 
are  obliged  to  turn  their  eyes;  but  insects  have  always 
some  or  other  of  these  lenses  directed  towards  objects, 
from  what  quarter  soever  they  present  themselves. 
All  these  minute  hemispheres  are  real  eyes,  through 
which  every  thing  appears  topsyturvy. 
Mr.  Lccuwenhoek  looked  through  the  eye  of  an 
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insect  (with  the  help  of  a  microscope)  as  a  telescope ; 

Ri:^d  viewed  the  steeple  of  a  churchy  which  was  299 

t  high,  and  750  from  the  place  ;  he  could  plainly 

the  steeple,  though  not  apparently  larger  than 

e  point  of  a  fine  needle.     He  also  viewed  a  house ; 

d  could  discern  the  front,  distinguish  the  doors 

d  windows,  and  perceive  whether  the  windows 

sie  open  or  shut.     Mr.  Hook  computed  14,000 

l^i^nfiispheres  in  the  two  eyes  of  a  drone.     Mr.  Leeu- 

'^'V'dihoek   reckons  in  each   eye  of  the  dragon  fly 

^  2^544  lenses  :  the  pictures  of  objects  therefore  that 

delineated  on  these  must  be  millions  of  times  less 

n  those  formed  on  the  human  eye.  Many  insects 

*till  smaller  have  eyes,  no  doubt,  contrived  so  as  to 

discern  objects  some  thousands  of  times  less  than 

,  '^bemselves,  for  such  the  minute  particles  on  which 

^ey  feed  must  certainly   be.      How  astonishing, 

therefore,  must  be  the  magnifying  power  of  such 

^yes  !  And  what  extraordinary  discoveries  might  be 

'•^ade,  were  it  possible  to  obtain  glasses   through 

^^hich  we  could  see  as  they  do ! 

With  respect  to  the  wings  of  insects,  the  two 
first  orders  of  Linnaeus  have  theirs  defended  by  a 
P^ir  of  crustaceous  cases  called  elytra.  The  thrfee 
Subsequent  orders  have  four  membranaceous  wings, 
without  elytra.  All  the  insects  of  the  sixth  order 
"^ve  but  two  wings,  and  under  each  of  these,  at  its 
*^ase,  is  a  poise  or  balance  like  a  little  knob.  These 
Poises  are  commonly  little  balls,  placed  on  the  top 
^^  a  slender  stalk,  and  moveable  every  way  at  plea- 
^^e«     In  some  they  stand  alone,  but  in  others,  as 

O4 
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in  the  whole  Flesh-fly  tribe,  they  have  little  covein 
or  shields  under  which  they  lie  and  move.  The  uw 
of  these  to  the  insect  seems  very  clearly  to  be  the 
same  as  a  long  pole^  loaded  at  each  end  with  lead, 
is  to  a  rope-dancer :  they  render  the  body  steady; 
and  obviate  all  its  vacillations  in  flight.  If  one  of 
them  be  cut  off^,  the  insect  will  immediately  fly  ill, 
one  side  evidently  overbalancing  the  other,  rill  it 
falls  to  the  ground :  if  both  be  cut  off,  it  will  fly 
very  awkwardly  and  unsteadily,  manifesting  a  de- 
feet  of  some  necessary  part» 

The  structure  of  the  legs  ^nd  feet  of  these  little 
creatures  is  truly  admirable.  Some  are  furnished 
with  sharp  hooked  claws,  and  skinny  palms,  as  some 
flies,  by  which,  from  the  pressure  of  the  atmosphere, 
they  are  enabled  to  walk  on  glass  and  other  Bmodtii 
surfaces  even  with  their  backs  downwards.  OtbeiB 
have  somewhat  like  spunges  that  answer  the  same 
purposes.  The  Spider  has  each  foot  armed  with  % 
comb ;  probably  to  secure  the  six  threads  that  issue 
from  so  many  orifices  from  tangling. 

The  tongue  in  the  Butterfly  tribe  is  spiral  and 
curved  like  the  spring  of  a  watch :  that  of  the  Gnat 
and  some  of  the  flies  is  short,  pointed,  and  hollow, 
and  through  its  tubular  interior  these  insects  are  ena- 
bled to  draw  their  nourishment. 

The  mouths  of  most  insects  are  defended  fay 
bristles  which  tend  to  keep  out  every  thing  in- 
jurious. 

There  are  seven  Linnsean  orders  of  insects; 
namely^  Coleopterous^  Hemipterous^  Lepidopteroui 
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Ccuropterous,  ttymcnopteiDus^  Dipterous  and  Aptes 
irous  insects  *• ' 

I.  Coleopterous  insects  (derived  from  the  Greek 
words  TLoy^og  a  sheath,  and  Tr/fpov  a  wing,)  are  such 
«fii  have  crustaceous  elytra  or  shells,  which  shut  toge- 
ther and  form  a  longitudinal  suture  down  the  back. 
Of  this  order  are  tiie  Beetle  tribe  and  several  others. 

t.  Hentipferous  insects  (from  tJ/x/gti;^  half,  and  Trr^poy 
a  wing)  have  their  upper  wings  half  crustaceous, 
«nd  half  membranaceous,  not  divided  by  a  longitu- 
dinal suture,  but  incumbent  on  or  crossed  over 
each  other ;  as  the  Cock-roach,  Locust,  &c. 

3.  Lepidopterous  insects  (from  ^.^Tvig  a  scale,  anti 
^TTfpov  a  wing)  are  those  having  four  wings  covered 
with  fine  scales  in  the  form  of  powder  or  meal ;  as 
in  the  Butterflies,  and  Moths. 

4*  Neuropterous  insects  (from  vBVfov  a  nerve,  and 
WTfpov  a  wing)  have  four  membranaceous,  trans- 
parent, naked  wings,  in  which  the  membranes  cross 
each  other  so  as  to  appear  like  net- work.  The  tail 
has  no  sting,  but  is  frequently  furnished  with  ap- 
pendices like  pincers,  by  which  the  males  are  di- 
stinguished. The  common  Dragon-fly  is  the  best 
example  that  can  be  brought  to  illustrate  this  order. 

5.  Hymenopterous  insects  (from  v^lviv  a  membrane, 
and  ^Tffpov  a  wing).  The  insects  belonging  to  this 
order  have  generally  four  membranaceous  naked 
wings ;  the  neuters  however  in  some  of  the  genera, 
and  in  others  the  males  or  females,  want  wings.    The 


^  Coleoptera,  Hemiptera,  Lepidoptenii,  Neuroptcra,  Hymene* 
ptera,  Diptera  and  Aptera. 
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wings  are  not  so  mncb  like  net-wofk  as  those  of  tbe 
last  order.  The  tail,  except  in  the  male^  is  armed 
with  a  sting.  The  JBee,  the  Wasp  and  the  Ant  are 
of  this  tribe. 

6.  Dipterous  insects  (from  S/^rXod^  double,  and 
^T£poy  a  wing)  are  those  having  only  two  wings^ 
each  furnished  at  its  base  with  a  poise  or  balancer. 
The  comipon  House-flies  and  the  Gnat  are  familiar 
examples  of  this  order. 

7.  Aperous  insects  (from  u  without,  and  vupov  a 
wing).  This  order  contains  all  such  insects  as  want 
wings  in  both  sexes;  as  the  Spider,  Flea,  and 
Louse. 


-J 
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THE  BEETLE  TRIBE*. 


A  HE  antennae  of  the  Beetles  have  a  clavate  or  en* 
larged  extreniity,  which  is  divided  into  lamellss  or 
leaves.  At  the  mouth  are  four  feelers.  The  feet 
have  five  joints  ;  and  the  shanks  of  the  fore-legs  arc 
generally  toothed. 

The  larvae  or  grubs  have  six  feet :  in  their  gene- 
ral external  appearance  they  are  not  miich  unlike 
the  caterpillars  of  some  of  the  butterflies,  having 
their  bodies  composed  of  rings,  and  being  some- 
what hairy.  Most  of  them  live  entirely  under  the 
surface  of  the  ground,  feeding  on^  the  roots  of  plants^ 
&c.  Their  chrysalis  generally  lies  dormant  in  the 
earth  \}\\  the  perfect  insect  bursts  out. 

Beetles  inhabit  and  feed  in  various  situations; 
some  are  found  in  the  dung  of  cattle ;  others  in 
/otten  and  half-decayed  wood,  under  the  decayed 
bark  of  trees,  on  the  carcases  of  putrid  animals,  or  on 
fetid  plants  or  fungi :  some  in  rivers,  lakes,  or  stag- 
nant pools ;   in  damp  cellars,   subterraneous  pas« 


*  The  Linnean  order  of  Coleopterous  insects  comrocncet 
"^ith  this  tribe. 
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sages,  or  under  the  surface  of  the  ground.  Several 
in  the  sunny  days  are  to  be  seen  on  plants  and 
flowers.  Multitudes  live  under  stones,  moss  and 
rubbish.  They  are,  in  short,  to  be  met  with  in  al- 
most every  possible  situation  ;  and  their  numbers  are 
immensely  great. 

THE    COCK-CHAFER*. 

The  larval  or  grubs  of  this  species  of  Beetle  so 
well  known  in  England  by  the  name  of  Cock- 
chafer, are  more  voracious,  and  more  destructive  t6 
vegetation,  than  those  of  almost  any  of  the  insect 
4ribes. 

The  eggs  are  deposited  in  the  ground  by  the 
awinged  insect,  whose  fore-legs  are  very  short,  and 
well  calculated  for  burrowing.  From  each  of  these 
proceeds,  after  a  short  time,  a  whitish  worm  with  sis 
Jegs,  a  red  head  and  strong  claws,  and  about  an 
inch  and  k  half  long,  which  is  destined  to  live  in  the 
earth  under  that  form  for  four  years,  and  there  un- 
dergo various  changes  of  its  skin,  until  it  assumes 
its  pupa  form.  It  subsists,  during  its  subterraneous 
abode,  on  the  roots  of  trees  and  plants,  committing 
fravages  often  of  the  most  deplorable  nature.  These 
■creatures,  sometimes  in   immense  numbers,  work 


•*  Synonyms.— Scarabaeus  Melolontha.  JUnn, — Brown  Tree 
"Beetle,  Blind  Beetle^  Chafer,  Cock-chafer  Jack-homer,  Jefity-cock, 
May  bujT,  Tree  Beele,  Blind  Beetle,  Brown  Clock,  Dor,  in  various 
parts  of  England.  Millers,  from  their  powdery  white  colour— The 
^Grub  is  called  the  Connaught  worm  in  Ireland. 
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between  the  turf  and  the  foil  in  the  richefl  meadow?, 
devouring  the  roots  of  ihe  grafs  to  that  degree,  that 
the  turf  rises  and  will  roll  up  with  almost  as  niuch 
ease  as  if  it  had  been  cut  with  a  turfing-spadc :  and 
underneath,  the  soil  appears  turned  into  a  soft  mould 
for  about  an  inch  in  depth,  like  the  bed  of  a  garden. 
In  this  the  grubs  lie,*  in  a  curved  position,  on  their 
backs,  the  head  and  tail  uppermost,  and  the  rest  of 
the  body  buried  in  the  mould.  Mr.  Arderon  of 
Norwich  mentions  his  having  seen  a  whole  field  of 
fine  flourishing  grass  in  the  summer  time,  become  in 
a  few  weeks  withered,  dry,  and  as  brittle  as  hay,  by 
these  grubs  devouring  the  roots,  and  gnawing  away 
all  those  fibres  that  fastened  it  to  the  ground,  and 
through  which  alone  it  could  receive  nourishment  *• 

The  larvae,  as  we  hav^  said,  continue  four  years  iti 
the  ground;  and  when  at  the  end  of  this  period 
they  are  about  to  undergo  their  change,  they  dig 
deep  into  the  earth,  sometimes  five  or  six  (cct,  and 
there  spin  a  smooth  case,  in  which  they  change  into 
the  pupa  or  chrysalis.  The  pupa  remains  under 
this  form  all  winter  till  the  mpnth  of  February, 
when  it  becomes  a  perfcdl  beetle,  soft  and  white. 
In  May  the  paits  become  hardened,  and  it  then 
comes  out  of  the  earth  :  this  accounts  for  our  often 
finding  the  perfect  insects  in  the  ground. 

Coc^-chafers  fly  in  the  evening  towards  sun-set, 
and  particularly  about  places  where  there  are  treea. 
They  eat  t-be  leaves  of  the  sycamore,  the  lime,-  the 
'beech,  the  willow,  and  those  of  all  kinds  of  fruit-treeq. 


^  Fhil.  Tran.  vul.  xliv.  p*  5791 
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In  its  winged  state  this  insect  exhibits  not  less  voracity 
on  the  leaves  of  trees^  than  it  before  did  in  its  grob 
state,  in  the  earth ;  for,  such  is  the  avidity  with 
vhich  it  devours  its  food,  and  so  immense  are  some^ 
times  the  numbers,  as,  in  particular  districts,  to  have 
rendered  it  an  oppressive  scourge  that  has  produced 
much  calamity  among  the  people. 

In  the  year  1688,  the  Cock-chafers  appeared  on 
the  hedges  and  trees  of  the  south-rwest  coast  of  the 
county  of  Gal  way,  in  clusters  of  thousands,  clinging 
to  each  other's  backs  in  the  manner  of  bees  when 
they  swarm.     During  the  day  they  continued  quiet^ 
but  towards  sun- set  the  whole  were  in  nqotion ;  and 
the  humming   noise  of  their  wings  sounded  like 
distant  drums.     Their  numbers  were  so  great  that 
for  the  space  of  two  or  three  square  miles  they  en- 
tirely darkened  the  air.     Persons  travelling  on  the 
roads,  or    who  were    abroad  in   the   fields,  found 
it  difficult  to  make  their  way  home,  as  the  insects 
were  continually  beating  against  their  faces,  and 
caused  great  pain.     In  a  very  short  time  the  leaves 
of  all  the  trees  for  some  miles  round  were  destroyed, 
leaving  the  whole  country,  though  it  was  near  mid- 
summer, as  naked  and  desolate  as  it  would  have 
been  in  the  middle  of  winter.     The  noise  that  these 
enormous  swarms  made  in  seizing  and  devouring 
the  leaves,  was  so  loud  as  to  have  been  compared  to  * 
the  distant  sawing  of  timber.     Swine  and  poultry 
destroyed  them  in  vast  numbers :  they  waited  under 
the  trees  for  the  clusters  dropping,  and  devoured 
such  swarms  as  to  become  fat  from  thetii  alone; 
even  the  native  Irish;  from  these  having  eaten  up  the 


THB   COCK-CHAPER.  aOjT 

whole  of  the  produce  of  the  ground,  adopted  a 
mode  of  dressing  them,  and  used  them  as  food. 
Towards  the  end  of  summer  they  disappeared  so 
suddenly,  that  in  a  few  days  there  was  not  a  single 
one  left  *. 

About  sixty  ycar^  ago  a  farm  near  Norwich  was  so 
infested,  that  the  farmer  and  his  servants  affirmed 
that  they  gathered  eighty  bushels  of  them ;  and  the 
grubs  bad  done  so  much  injury,  that  the  court  of 
that  city^  in  compassion  to  the  poor  fellow's  misfor* 
tune,  allowed  him  25  K 

Moufiet  informs  us,  that  in  the  month  of  Fe- 
bruary 1574  there  were  such  multitudes  of  these  in- 
sects in  the  western  parts  of  England,  that  those 
which  fell  into  the  river  Severn  completely  clogged 
the  water-wheels  of  the  mills  +. 

The  rooks  and  gulls  devour  immense  numbeis 

of  the  grubs  of  this  destructive  insect,  by  which  they 

'^oder  a  most  essential    service   to  mankind,  and 

&eBt  care  ought  to  be  taken  to  cherish  and  proteet 

^Jiem,    The  sole  employment  of  rooks,   for  nearly 

^hree  months  in  the  spring  of  the  year,  is  to  search 

^r  insects  of  this  sort  for  food,  and  the  havoc  that  a 

Numerous  flock  makes  among  them  must  be  very 

great. 

A.cautious  observer  having  found  a  nest  of  five 
young  jays,  remarked  that  each  of  these  birds, 
^hile  jret  very  young,  consumed  at  least  fifteen  of 
^cse  full-sized  grubs  in  a  day ;  and  averaging  their 
it  may  be  said  that   they   each  consumed 


*  Phil.  Tnn.  toI.  xix.p.  747.        f  Ibid.  vol.  liW, 
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twenty  :  this  for  the  five  makes  a  hundred  :  and  if 
we  suppose  the  two  parents  to  devour  between 
them  the  same  number^  it  appears  that  this  family 
consumed  about  two  hundred  every  day.  This  in 
three  months  amounts  to  twenty  thousands  ^t  af 
the  grqb  continues  in  the  same  state  for  four  yearfl^ 
this  single  pair  with  their  family  alone,  without  reck^ 
oniog  their  descendants  after  the  first  year,  would 
destroy  as  many  as  eighty  thpusand  grubs^  Now^ 
supposing  that  forty  thpusand  of  these  may  be  fe* 
males^  and  that  each  female  lays,  as  is  the  case^  about 
two  hundred  eggs,  it  will  appear  that  no  leas  than 
dght  millions  of  grubs  have  been  destroyed)  or  at 
least  prevented  from  being  hatched^  by  thia  singly 
family  of  jays. 

It  is  true,  that  io  these  labours  of  the  rook% 
jays,  and  some  other  Inrds,  they  sometimes  do  mis- 
chief to  man ;  yet  there  can  be  little  doubt  that  the 
damage  they  thus  commit  is  anfiply  repaid  by  the  be« 
nefit  that  results  from  these  their  unceasing  exe^ 
tions« 

Some  farmers  plough  the  ground  in  order  to  ex- 
pose the  grubs  to  the  birds ;  and  others  take  the 
pains  to  dig  deep  wherever  the  rooks  point  them  out 
by  their  attempts  to  reach  them. 

In  the  winged  state,  to  shake  the  trees  at  noonj 
when  the  insects  arc  all  either  asleep  or  in  a  state  of 
inactive  stupor,  and  gather  or  sweep  them  up 
from  the  ground,  seems  the  most  eligible  method. 
One  person  has  been  known  to  kill  in  a  day,  by  this 
method,  above  a  thousand. ;  by  which,  though  in  so 
short  a  space  of  time,  he,  at  a  fair  calculation,,  pr^ 
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Vfenled  no  less  than  a  hundred  thousand  eggs  from 
being  laid. 

The  dead  bodies  of  these  insects  afford  a  most  ac- 
ceptable food  to  ducks,  turkies,  and  other  poultry. 
Supine,  as  we  have  observed  before,  will  likewise 
greedily  devour  theni,  particularly  when  bruised  and 
mixed  with  their  other  food*. 

A  person  near  Blois,  in  France,  employed  in  the 
year  1785  a  number  of  children  and  poor  persons  to 
destroy  the  Cock-chafers,  at  the  rate  of  two  liards  a 
hundred.     In  a  few  days  fourteen  thousand  were 
brought  to  him.     Thus,  for  the  moderate  sum  of 
about  seven  shillings  and  eighfpence  sterling,  he  de- 
stroyed, according  to  his  calculation,  near  a  mi/lion 
and  a  half  of  the  grubs ;  which,  had  they  been  al- 
lowed to  be  hatched,  might,  in  the  course  of  four 
years,  have  done  damage  to  the  amount  of  miany 
thousand  pounds  f. 

THE  hose-chapfr;!:. 

We  do  not  recollect  that  any  of  the  English  bee- 
tles ar^  more  beautiful  than  this.     The  upper  parts 
^f  the  female  are  of  a  shining  green  colour,  varying 
According  to  the  light  in  which  it  is  held,  and  marked 
^I'ansversely   on   the  wing  cases   with  a  few   short 
^^bitc  or  yellowish  lines.    The  male  is  of  a  burnished 


*  It  2ft  however  said^  that  when  swine  have  once  been  fully  ia« 
**^^.tcd  with  them,  thej  never  care  for  them  afterwards, 
f  Anderson's  Recreations  of  Agriculture,  iii.  420. 
:t  Synonym 8.— Scarabseus  auratus.   Linn.    Rose  May  Chafer^ 
^^D  Beetlei  and  Brass  Beetle^  in  some  parts  of  £nglaikd% 
\0L.  III.  P 
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copper  colour  with  a  greenish  cast.  They  grow  to 
somewhat  more  than  an  inch  in  length,  and  are  to 
be  met  with  on  flowers,  particularly  on  those  of  the 
rose  and  peony. 

The  grubs  that  produce  this  beetle  feed  under- 
ground,   most  commonly    at  the    roots    of  trees^ 
and  never  appear  on  the  surface    unless    disturb- 
ed by    digging  or    some   other  accident.     They 
are  thought  to  be  injurious  to  the  gardener  from 
their  devouring  the  roots  of  his  plants  and  trees. 
The  female  deposits  her  eggs,  in  the  middle  of 
June:    for    this    purpose    she    burrows    into    soft 
light  ground,  hollowing  out  and  forming  for  them 
a  proper  receptacle.     When  the  operation  is  over 
she  returns  to  the  surface,  and  flies  ofl^,  but  seldom 
lives  more  than   two     months    afterwards.      The 
grubs  are  produced  in  about  fourteen  days,  and  im- 
mediately seek  out  for  food,  which  the  parent  al* 
ways  takes  care  shall  be  near  the  place  where  she 
lays  her  eggs.  As  soon  as  they  have  attained  suflici- 
ent  strength  the  young  grubs  separate,  each  burrow- 
ing a  different  way  in  search  of  roots*  They  remain 
four  years  in  this  state,  annually  changing  their  skin 
till  they  become  of  full  growth,  when  they  are  of  a 
cream  colour,  with  brown  head  and  feet.     During 
winter  they  eat  but  little,  if  at  all,  and  retire  pretty 
deep  into  the  ground  to  avoid  the  effects  of  the  frost. 
About  the  month  of  March,  at  the  end  of  the 
fourth  year,  the  grub  forms  a  case  of  earth,  about 
the  size  of  a  walnut,  somewhere  near  the  surfacCi 
within  which  it  changes  into  a  chrysalis.     In  this 
state  it  remains  till  the  beginning  of  May,  when  it 
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bursts  out  a  perfect  Chafer.  This  is  at  first  of  a 
light  green  colour,  and  very  tender ;  but  it  soon  ac- 
quires its  hardness  and  strength,  when  it  flies  off 
to  prey  on  the  favourite  food  of  the  species. 

When  the  insect  is  touched  it  emits  a  fetid  mois- 
ture. This  is,  no  doubt,  a  mode  of  defence  against 
the  attacks  of  itis  enemies  *. 

THE    BURYING    BEETLE  f. 

This  insect  is  an  inhabitant  of  the  deserts  of  Tar- 
fary,  and  several  other  parts  of  the  continent,  where 
it  is  generally  found  under  carcases  that  are  dried  la 
the  sun.  Its  shells  arc  of  an  opake  black  colour,  stri- 
ated, punctured,  and  somewhat  rough. 

The  best  account  that  we  have  of  the  manner3 
of  this  interesting  insect,  is  by  M.  Gleditch,  a  well 
known  writer  on  natural  history.  This  gentleman 
had  at  different  times  observed,  that  moles  which 
had  been  left  upon  the  ground  after  they  had 
been  killed,  very  unaccountably  disappeared.  He 
therefore  was  determined  to  ascertain  by  experi- 
ment, if  possible,  what  could  be  the  cause  of  this 
singular  occurrence. 

On  the  twenty-fifth  of  May,  he  accordingly  ob- 
tained a  dead  mole,  which  he  placed  on  the  moist 
soft  earth  of  his  garden,  and  in  two  days  he  found  it 
sunk  to  the  depth  of  four  fingers'  breadth  into  the 
earth  :  it  was  in  the  same  position  in  which  fee  had 
placed  it,  aiff'Tts  grave  corresponded  exactly  with 
the  length  and  breadth  of  its  body.     The  day  follow- 


*  Harris's  Aurclian,  37.         f  Scarabseus  morticiaii,    Linn* 
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ing  this  grave  was  half  filled  up  ;  and  he  drew  out 
the  mole  cautiously,  which  exhaled  a  horrible  stench^ 
and  found,  directly  under  it,  little  holes  in  which 
were  four  beetles  of  the  present  species.  Discover* 
ing  at  this  time  nothing  but  these  beetles,  he  put 
them  into  the  hollow,  and  they  quickly  bid  them- 
selves  among  the  earth.  He  then  replaced  the  mole 
as  he  found  it,  and  having  spread  a  little  softparth 
over  it,  left  it  without  looking  at  it  again  for  the  space 
of  six  days.  On  the  twelfth  of  June  he  again  took 
up  the  same  carcase,  which  he  found  in  the  highest 
state  of  corruption,  swarming  with  small,  thick, 
whitish  worms,  that  appeared  to  be  the  family  of  the 
beetles.  These  circumstances  induced  him  to  sup- 
pose that  it  was  the  beetles  that  had  thus  buried  the 
mole,  and  that  they  had  done  this  for  the  sake  of 
lodging  in  it  their  offspring. 

Mr.  G.  then  took  a  glass  cucurbit,  and  half  filled 
it  with  moist  earth,  into  this  he  put  the  four  beetles 
with  their  young,  and  they  immediately  concealed 
themselves.  This  cucurbit,  covered  with  a  clotfa, 
was  placed  on  the  open  ground,  and  in  the  course  of 
fifty  days  the  four  beetles  interred  the  bodies  oifour 
frogs/ fhree  small  birds,  two  grasshoppers,  undone 
mole,  besides  the  entrails  of  a  fish,  and  two  morsels 
of  the  lungs  of  an  ox. 

Of  the  mode  in  which  they  performed  this  ver)' 
singular  operation,  the  following  is  an  account.  A 
linnet  that  had  been  dead  six  hours  was  placed  in  the 
middle  of  the  cucurbit ;  in  a  few  moments  the  beetles 
quitted  their  holes  and  traversed  the  body.  After  a 
few  hourS;,one  pair  of  the  beetles  only  was  seen  about 
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the  birdj  the  largest  of  which  was  suspected  to  be 
the  female.  They  began  their  work  in  hollowing 
out  the  earth  from  under  the  bird.  They  arranged  a 
cavity  the  size  of  the  bird,  by  pushing  all  around  the 
body  the  earth  which  they  removed.  To  succeed 
in  these  efforts,  they  leaned  themselves  strongly  upon 
their  collars,  and,  bending  down  their  heads,  forced 
out  the  earth  around  the  bird  like  a  kind  of  rampart. 
The  work  being  finished,  and  the  bird  having  fallen 
into  the  hollow,  they  covered  it,  and  thus  closed 
the  grave. 

It  appeared  as  .if  the  bird  moved  alternately  its 
bead,  its  tail,  its  wings,  or  feet.  Every  time  that 
anjr  of  these  movements  were  observed,  the  efforts 
that  the  beetles  made  to  draw  the  body  into  the  grave, 
which  was  now  nearly  completed,  might  be  remark- 
ed :  in  effecting  this,  they  jointly  drew  it  by  its  fea- 
thers below.  This  operation  lasted  full  two  hours, 
when  the  smallest  or  male  beetlci  drove  away  the' fe- 
male fi'om  the  grave,  and  would  not  allow  her  to  re- 
turn, forcing  her  to  enter  the  hole  as  often  as  she  at* 
tempted  to  come  out  of  it. 

This  beetle  continued  the  work  alone  for  at  least 
five  hours :  and  it  was  truly  astonishing  to  observe 
.the  great  quantity  of  earth  that  he  removed  in  that 
time:  but  the  surprise  ofMr.  G.  was  much  aug- 
n.ented  when  he  saw  the  little  animal,  stiffening  itg 
collar^  and  exerting  all  its  strength,  lift  up  the  bird^ 
make  it  change  its  place,  turn,  and  in  some  measure 
arrange  it  in  the  grave  that  it  had  prepared  ;  which 
was  so  spacious^  and  so  far  deared^  that  h^  pQuld 
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perceive  exactly  under  the  bird  all  the  movements 
and  all  the  actions  of  the  beetle. 

From  time  to  time  the  beetle^ .  coming  out  of  its 
hole,  mounted  upon  the  bird,  and  appeared  to  tread 
it  down  ;  then  returning  t6  the  charge,  it  drew  the 
bird  more  and  more  into  the  earth  till  it  was  sunk  to 
a  considerable  depth.  The  beetle,  in  consequence 
of  this  uninterrupted  labour,  appeared  to  be  tired; 
leaning  its  head  upon  the  earth,  it  continued  in  that 
position  near  an  hour,  without  motion ;  and  it  then 
retired  completely  under  ground. 

Early  in  the  morning  the  body  was  drawn  entirely 
under  ground,  to  the  depth  of  two  fingers'  breadth, 
in  the  same  position  that  it  had  when  laid  on  the 
earth  ;  so  that  this  little  corpse  seemed  as  if  it  weit 
laid  out  on  a  bier,  with  a  small  mount  or  rampart  all 
round,  ibr  the  purpose  of  covering  it.  In  the  even- 
ing the  bird  was  sunk  about  half  a  finger's  breadth 
deeper  into  the  earth  ;  and  the  operation  was  coo- 
tinucd  for  near  two  days  more,  when  the  work  ob- 
tained Its  final  completion. 

A  single  beetle  was  put  into  the  glass  cucurbit  with 
the  body  of  a  mole,  and  covered,  as  before,  with  a 
fine  linen  cloth.  About  seven  o'clock  in  the  morn- 
ing, the  bettle  had  draw  n  the  head  of  the  mole  to* 
low ;  and,  in  pushing  the  earth  backward,  had  form- 
ed a  pretty  high  rampart  around  it.  The  interment 
was  Completed  in  this  instance  by  four  o'clock  in  the 
afternoon,  a  space  oi  time  so  short,  that  one  xould 
scarcely  have  imagined  possible  by  so  small  a  crea- 
ture, without  any  assistance,  considering  that  the 
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Body  of  the  mole  must  have  exceeded  it  in  bulk  and 
weight  at  least  thirty  times. 

While  engaged  in  these  experiments,  a  friend  who 
wished  to  dry  a  toad  in  the  shade^  fixed  it  to  a  stick 
which  he  stuck  into  the  gmund.  When  it  began  to 
-putrefy,  the  beetles,  allured  by  the  smell,  having 
loosened  the  end  of  the  stick  that  was  fixed  in  the 
«arth,  brought  it  to  the  ground,  and  they  then  ia- 
terred  both  the  toad  and  the  stick  together. 

The  interment  of  these  animals,  which  generally 
takes  place  from  about  the  middle  of  April  to  the  end 
of  October,  has  been  sufficiently  proved  to  be  not 
merely  for  food,  but  as  a  proper  nidus  for  the  eggs 
of  the  animals,  and  to  nourish  the  young  family  of 
worms  that  proceeds  from  them,  if  they  wanted 
them  for  food  only,  they  would  no  doubt  consunre 
them  above  ground,  but,  in  the  continuation  of  the 
species  it  is  necessary  to  have  them  below,  since 
otherwise  foxes,  ravens,  kites,  and  other  carnivo- 
rous  dnimals,  would  seize  on  the  bodies,  and  along 
with  them  would  swallow  the  larvae  of  the  beetles, 
and  the  whole  species  would  thus  be  under  the  risk 
of  extirpation. 

THE    DUNG  BEETLE*^ 

The  Dung  Beetle  is  somewhat  more  than  an  inch 
in  length,and  of  a  dusky  black  colour,  sometimes  with 
a  greenish  hue,  above,  and  underneath  of  a  very  bril- 
liant blue  or  green.     The  wing  cases  and  thorax  are 


*  SiTNONTMs— Scarabacus  pilularius.     Zri««.«— Tumblc-dupg 
5?ctfc.    SrickeJl, 
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very  smooth,  the  former  marked  with  several  Iod^ 
tudinal  streaks,  and  the  latter  round,  and  margined, 
having  a  slight  groove  in  the  middle* 

It  is  found  both  in  Europe  and  America,  and  is 
its  manners  is  one  of  the  most  remarkable  of  the  bee- 
tle tribe.  It  comes  forth  in  April,  and  is  to  be  seen 
till  about  September,  when  it  disappears.  Its  almost 
constant  employment,  in  which  indeed  it  is  indefati- 
gable, is  in  the  different  operations  necessary  to  conti- 
nue its  species.  It  provides  a  proper  nidus  for  its  eggs 
by  forming  rouhd  pellets  of  dung,  in  the  middle  of 
each  of  which  it  deposits  an  egg.  These,  in  Sep- 
tember, the  insects  convey  to  the  depth  of  about 
three  feet  in  the  earth,  where  they  remain  till  the 
approach  of  spring,  when  the  grubs  burst  their  shell, 
and  find  their  way  to  the  surface  of  the  earth. 

*^  I  have  attentively  admired  their  industry,  and 
mutual  assisting  of  each  other  (says  Cat esby)  in  rol- 
ling these  globular  balls  from  the  place  where  they 
made  them  to  that  of  their  interment,  which  is  usu- 
ally the  distance  of  some  yards,  more  or  less.  This 
they  perform  breech  foremost,  by  raising  their  hind 
parts,  and  forcing  along  the  ball  with  their  hind  feet. 
Two  or  three  of  them  are  sometimes  engaged  in 
trundling  one  ball,  which  from  meeting  with  impe- 
diments from  the  imcvennessof  the  ground,  is  some- 
times deserted  by  them  :  it  is  however  attempted  by 
others  with  success,  unless  it  happen  to  roll  intosome 
deep  hollow  or  chink,  where  they  are  constrained  to 
leave  it ;  but  they  continue  their  work  by  rolling  off 
the  next  ball  that  comes  in  their  way.  None  of  them 
seem  to  know  their  own  balls^  but  an  equal  core  fyc 
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fi:^^  "tn^hole  appears  to  affect  all  the  community.  They 
these  pellets  while  the  dung  remains  moist,  and 
them  to  harden  in  the  sun,  before  they  attempt 
roll  them.     In  their  moving  of  them  from  place  to 
place,  both  they  and  the  balls  may  frequently  be  seen 
tumbling  about  over  the  little  eminences  that  are  in 
tlieir  way  :  they  are  however  not  easily  discouraged, 
and^  by  repeating  their  attempts,  usually  surmount 
the  difBculties." 

Catesby  says  also,  that  ^^  they  find  out  their  subsist- 
ence by  the  excellency  of  their  noses^^  which  direct 
tliem  in  their  flight  to  newly  fallen  dung,  on  which 
they  immediately  go  to  work,  tempering   it  with  a 
proper  mixture  of  earth.     So  intent  are  they  always 
upon  their  employment,  that  though  handled  or  other- 
wise interrupted,  they  are  not  to  be  deterred,  but 
inimediately  on  being  freed,  persist  in  their  work 
without  any  apprehension  of  danger*.  . 

They  are  said  to  be  so  exceedingly  strong  and  ac- 
tive, as  to  move  about  things,  many  times  their  own 
height,  with  the  greatest  ease.  Dr.  Brickell  was  one 
evening  in  a  planter's  house  of  North  Carolina,  and 
^wo  of  them  were  conveyed  without  his  knowledge, 
^nder  the  candlesticks.  A  few  blows  were  struck 
^^  the  table,  and  to  his  great  surprise  the  candle- 
sticks began  to  move  about,  apparently  without  any 
^S^ncy :  arid  his  surprise  was  not  much  lessened, 
^nen  on  taking  them  up  he  discovered  only  a  beetle 
^^der  each  ^. 

Professor  Thunberg  and  Mr.  Browne  both  men- 

*  Catcsb/^  Appendix,  ii.        f  BrickcW,  16  !• 
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tion  the  operations  of  a  species  of  beetle  in  the  diA 
ferent  parts  of  Africa  that  they  visited,  which  agree 
in  every  respect  with  those  of  the  present  species. 


THE  STAG  BEETLES. 


The  antennae  of  the  Stag  Beetles  have  a  clavate 
extremity  divided  into  short  comb-like  leaves.  The 
jaws  are  toothed,  and  stretched  so  far  beyond  the 
head  as  to  resemble  horns.  Under  the  lip  are  two 
palpi  or  feelers  so  thickly  covered  with  hair  as  to  ap- 
pear like  tufts.      ^ 

These  insects  are  chiefly  found  in  rotten  and  half 
decayed  wood,  and  under  the  bark  of  trees. 

THE   GREAT  STAG  BEETLE*'. 

This  is  the  largest  of  any  insect  found  in  Great: 
Britain,  measuring  sometimes  near  three  inch 
from  the  points  of  its  jaws  to  the  extremity  of  the  ab- 
domen. Its  colour  is  entirely  dark  brown,  except  th& 
jaws,  which  are  sometimes  as  red  as  coral,  and  give 
to  it  a  very  beautiful  appearance :  by  these,  which 
somewhat  resemble  in  form  the  horns  of  the  stag, 
it  is  readily  distinguished  from  all  other  insects. 

The  larvae,  which  are  round  and  whitish,  with 
rust- coloured  head  and  legs,  are  lodged  under 
the   bark,  and    in  the  hollows   of  old  trees,    into 


*L  ucanue  Cer vus*    Lirm^ 
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^vhich  they  eat.     Here  they  undergo  their  necessary 
hanges. 

The  perfect  insects  remain  hidden  during  the  day 
n  the  stumps  or  among  the  roots  of  old  elm  or  oak 
rees,  flying  and  feeding  on  the  leaves  only  in  the 
venings.     Their  jaws,  with  which  they  pinch  very 
everely,  if  carclssely  handled,  are  supposed  to  be 
sed  in  stripping  off  their  food,  or  fixing  themselves 
rmly  to  the  spot  while  they  eat^ 
An  intimate  and  intelligent  friend  of  the  editor 
xnfbrmed   him  that   he   had    often   found    several 
Tieads  of  these  insects  together,  all  perfectly  alive, 
'V^hile  the  trunks  and  abdomens  were  no  where  to  be 
seen :  sometimes  only  the    abdomens  were  gone, 
and  the  heads  and  trunks  were  left  together.     How 
this  circumstance  took  place  he  never  could  disco- 
ver with  any  certainty:  he  supposes,  however,  that 
it  must  have  been  in  consequence  of  the  severe  bat- 
tles that  at  times  take  place  among,  these  fiercest  of 
the  insect  tribes :    but  their  mouths  not  seeming 
fbrined  for  animal  food  he  is  at  a  loss  to  guess  what 
becomes  of  the  abdomens.  They  do  not  fly  till  most 
of  the  birds  have  retired  to  rest,  and  indeed  if  we 
Were  to  suppose  that  any  of  these  devoured  them  it 
Vrould  be  difficult  to  say  why  the  heads  or  trunks 
alone  should  be  rejected, 

Linnaeus  says  that  they  feed  on  the  liquor  that  oozes 
from  the  trunks  or  branches  of  decayed  oak  trees.    - 
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These  insects  have  antennae  that  are  nearly  of  an 
equal  thickness  throughout;  the  last  joints  how- 
ever are  somewhat  larger  than  the  rest.  The  thorax  is 
nearly  round,  unmargined,  and  contains  the  head. 

Their  larvae  are  found  in  the  trunks  of  decayed 
trees ;  among  hay,  dried  leaves,  &c.  and  in  collec- 
tions of  dried  plants  those  of  one  of  the  species 
are  sometimes  known  tado  great  mischief. 

THE  DEATH-WATCH  PTINUS  *• 

The  Death-watch  is  a  dusky  and  somewhat  hairy 
insect,  with  irregular  brownish  spots,  about  a  quar« 
ter  of  an   inch  in  length.       Notwithstanding    its ' 
smallness,  this  creature   is  often   the  cause  of  se- 
rious alarm  among  the  lower  class  of  people,  ^ni 
the   noise  that  it  makes,    at  a  certain  time  of  th^- 
year,  resembling  the  ticking  of  a  watch.     From  thii^ 
it  has  its  name,  for  whenever  this  faculty  is  exert- 
ed, it  is  esteemed  portentive  of  death  to  some  one  o 
the  family  in  the  house  where  it  is  heard.  The  philo — 
sopher  and  the  naturalist  may  sniile  at  a  superstition — 
thus  absurd ;  yet  Sir  Thonnas  Brown  has  remarked  - 
with  g'-eat  earnestness,  that  the  man  *^  who  could 
eradicate  this  error  from  the  minds  of  the  people, _^ 
would  save  from  many  a  cold  sweat  the  meticulous 
heads  of  nurses  and  grand-mothers |.'* 

*   SvNONYMS. — Ptinus  Pulsator.      /./»«. — Ptinus   fatidicus 
SbavSs  ^^ai.  Mis.  f  Vulvar  Jirrurs. 
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It  is  chiefly  in  the  advanced  state  of  spring  that 
these  insects  commence  their  noise,  which  is  no  more 
than  the  call  or  signal  by  which  they  are  mutually 
attracted  to  each  other,  and  may  be  considered  as 
analogous,  to  the  call  of  birds.  This  noise  does  not 
arise  from  the  voice,  but  from  the  insects  beating  on 
any  hard  substance  with  the  shield  or  forepart  of  the 
head.  The  general  number  of  successive  distinct 
strokes  is  from  seveti  to  nine  or  eleven.  These  are 
given  in  pretty  quick  succession,  and  are  repeated 
at  uncertain  intervals :  and  in  old  houses,  where 
the  insects  are  numerous,  they  may  be  heard,  if  the 
weather  be  warm,  almost  every  hour  in  the  day.  The 
noise  exactly  resembles  that  made  by  beating  mode- 
rately hard  with  the  nail  on  a  table*. 

The  insect  being  difficult  to  discover  from  its  ob- 
scure greyish-brown  colour,  nearly  resembling  that 
of  decayed  wood,  it  is  not  always  easy  to  say  from 
what  exact  spot  the  sound  proceeds.     Mr.  Stack- 
house  observed  carefully  the  manner  of  its  beating  : 
he  says  the  insect  raises  itself  on  its  hinder  legs,  and 
with  the  body   somewhat  inclined,    beats  its  head 
with  gre^at  force  and  agility  against   the  place  on 
which  it  stands.     One  of  them  on  a  sedgc-bottomed 
chair  exerted  so  much  force  that  its  strokes  were  im- 
pressed and  visible  in  the  exterior  coat  of  the  sedge 
for  a  space  equal  to  that  of  a  silver  penny.     Mr.  S. 
took  this  insect  and  put  it  into  a  box.     On  the  fol- 
lowing day  he  opened  the  box  and  set  it  in  the  sun: 
it  seemed  very  brisk,  and  crept  about  with  great 
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activity  on  the  bits  of  sedge  and  rotten  wood,  till  at 
last  getting  to  the  end  of  one  of  the  pieces  it  im- 
mediately extended  its  wings  and  was  about  to  take 
leave,  when  he  shut  down  the  lid,  and  it  withdrew 
its  wings  and  remained  quiet.  He  kept  it  by  him 
about  a  fortnight*. 

The  idea  of  taming  this  little  animal  may  appeal 
absurd  ;  it  has  however  been  so  much  familiarized 
as  to  be  made  to  beat  occasionally  by  taking  it  out . 
dFits  confinement  and  beating  with  the  nail  on  a 
table  or  board,  when  it  would  answer  very  readily, 
and  even  continue  to  repeat  its  efForts  as  long  as  it 
was  required. 

Dr.  Derham  kept  a  male  and  female  together  in 
a  box  for  about  three,  weeks  ;  and  by  imitating  their 
noise,  he  made  them  beat  whenever  he  pleased.  At 
the  end  of  this  time  one  of  them  died,  soon  after 
which  the  other  gnawed  its  way  out  and  escaped  -f*. 

This  insect,  which  is  the  real  Death-watch  of  the 
vulgar,  emphatically  so  called,  must  not  be  con- 
founded with  a  wingless  insect  not  much  unlike  a 
louse,  that  makes  a  ticking  noise  like  a  watch,  but 
instead  of  beating  at  intervals,  continues  its  noise  for 
a  conaiderable  length  of  time  without  intermission. 
The  latter  belongs  to  a  tribe  very  different  from  this; 
it  is  the  Tcrmes  Pulsatorium  of  Linnaeus,  and  will 
be  described  in  its  proper  place  in  the  present  work. 


*  Phil.  Tran.  vol  xxxili.  p.  i  :g» 

t  Phil.  Tran.  toI.  xxii.  p.  8j2. — Sec  also  a  paper  of  Mr.  Allen, 
iQYol.  20,  p.  376. 
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THE  WEEVIL  TRIBE, 


The  larvae  of  the  Weevils  have,  like  those  of  the 
-Other  coleopterous  insects,  six  legs  and  a  scaly 
head.  They  hear  a  reseniblanoe  to  oblong  soft  worms. 
Some  of  them  infest  granaries,  where,  from  their 
numbers  and  vora(;:ity,  (bey  ofteft  commit  great  ra- 
vages among  the  corn  :  some  live  in  fruits,  the  in- 
sides  of  artichokes,  thistles  and  othe^  plants ;  and 
others  devour  the  leaves  of  trees  and  vegetableSt 

The  perfect  insects  have  clavate  antennae,  seated 
oo  the  snout,  which  is  horny  and  prominent.  They 
have  also  four  thread-shaped  feelers. 

THE    CORN  WEEVIL,* 

Is  well  known  to  most  farmers  from  the  devasta- 
tions that  it  often  makes  in  their  granaries.  It  is  of 
a  black- brown  colour,  and  scarcely  more  than,  a 
tenth  of  an  inch  in  length.  Its  snout  is  long  and 
small ;  and  the  thorax  is  punctured  and  nearly  as 
long  as  the  abdomen. 

The  larvae  of  these  insects  find  means,  while  very 
small,  to  introduce  themselves  into  grains  of  corn, 
which  they  afterwards  make  their  abode ;  and  it  is 
very  difficult  tp  disgover  them  as  they  lie  concealed 
within.  There  they  increase  their  size,  and  with  it 
their  dwelling,  at  the  expence  of  the  interior  farina- 
ceous parts  of  the  grain,  on  which  they  feed.     Corn- 
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lofts  are  often  laid  waste  by  these  grubs  whose  nuin* 
bers  are  sometimes  so  great  as  to  devour  nearly  the 
whole  of  their  contents. 

When  the  larva  has  attained  its  full  size  it  re- 
mains within  the  grain,  hidden  under  the  empty  husk« 
There  being  transformed,  it  becomes  a  chrysalis  ; 
and  when  it  has  attained  its  perfect  state,  it  forces  its 
way  out. 

It  is  no  easy  matter  to  discover  by  the  eye  evett 
the  grains  that  are  thus  attacked,  for  in  exterior  ap- 
pearance they  are  still  large  and  full.  If,  however, 
they  are  thrown  into  water  their  lightness  soon  de- 
tects them-. 

To  rid  a  granary  of  these  destructive  insects  it 
has  been  recommended  to  farmers  to  spread  thdr 
corn  in  the  sun,  when  they  will  creep  out  of  their 
holes ;  and  by  often  stirring  the  corn  while  in  this 
situation  it  is  supposed  they  may  be  completely  ex- 
pelled. It  is  also  said  that  they  may  be  destroyed 
by  strewing  boughs  of  elder,  or  branches  of  hen- 
bane  among  the  corn.  In  a  late  Paris  Paper  a  gen- 
tleman says,  that  about  the  month  of  June,  when  his 
granaries  and  barns,  that  had  been  much  infested 
by  Weevils,  were  all  empty,  he  caused  a  number  of 
the  hills  of  the  large  ants  to  be  collected  in  bags^ 
and  placed  in  different  parts  about  them.  The  ants 
immediately  attacked  the  Weenils  that  were  about 
the  walls  and  other  parts,  and  destroyed  them  so 
completely  that  in  a  very  short  time  not  a  single 
one  was  to  be  seen  ;  and  since  that  period  he  says 
they  have  never  appeared  on  his  premises. 
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THE    NUT    WEEVIL** 

This  insect  is  produced  from  the  white  grab  that 
often  find  living  in  the  interior  of  the  hazel  nut, 
X*he  history  of  its  changes  and  growth  is  singular  and 
pleasing ;  and  exhibits  a  striking  instance  of  the  care 
that  has  been  taken  to  promote  the  comfort  and 
convenience  of  the  whole  of  even  these  diminutive 
tribes. 

The  caterpillar  or  grub  proceeds  from  a  very  small 
brown  egg  that  the  parent  insect  depositsin  theoutside 
of  the  nut,  at  a  time  when  it  is  very  soft  and  tender. 
When  the  heat  of  the  season  has  perfected  the  little 
caterpillar  it  eats  its  way  out  of  the  egg^  and  through 
the  shell  into  the  nut,  without  in  the  least  injuring 
the  external  appearance  of  the  nut.     His  chief  food 
now  is  the  coat  of  the  nut,  or  that  part  which  after- 
Wards  hardens  into  the  shell  j  and  he  continues  to 
feed  on  this  and  the  interior  pulp  till  such  time  as 
the  one  becomes  too  hard  and  the  other  too  dry  for 
his  sustenance.      He  then  begins   on  the  kernel, 
which  is  now  grown  so  large  as  to  afford  him  sup* 
port :  and  it  is  to  be  remarked  that  this  seems  a 
'^iost  providential  instinct,  for  had  he  commenced 
^18  attacks  on  the  kernel   when  it  was  small,  he 
^ould  have  destroyed  that  on  which  all  his  future 
Welfare  depended,and  that  which  is  the  principal  food 
^lotted  to  him  by  nature  while  in  a  caterpillar  state. 
^^ile  feeding,  he  constantly  attends  to  the  hole  by 
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which  he  entered,  gnawing  away  the  sides  so  as  to 
make  them  very  round  and  smooth;  fpr  this  not 
only  allows  him  sufficient  air,  and  a  place  through 
which  he  can  expel  the  particles  of  his  dung,  but  it 
is  also  the  passage  through  which  when  he  is  full 
fed  and  ready  to  undergo  his  change,  he  makes  his 
way  but*  About  the  month  of  September,  or 
perhaps  somewhat  later,  the  nut  becomes  ripe 
and  *  falls  to  the  ground.  At  this  time  he  is  ge- 
nerally prepared  for  the  change,  and  works  himself 
through  the  hole,  which  he  is  sotne  time  in  doing, 
as  it  is  much  less  in  circumference  than  his  body. 
He  then  buries  himself  in  the  earth,  and,  shortly 
after,  changes  into  a  chrysalis,  in  which  state  he 
remains  till  the  following  spring,  and  about  the  be-' 
ginning  of  May  assumes  his  beetle  form. 

■ 

In  this  state  the  insect  is  about  a  quarter  of  atl 
inch  in  length,  of  a  grey-brown  colour,  with  a  ^nbut 
as  long  as  the  body.  The  wing-cases  are  marbled> 
the  scutellum  is  white,  and  the  abdomen  pointed.   " 
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THE  CAPRICORN  BEETLES. 


The  insects  of  the  present  tribe  arc  among 
most  beautiful  that  are  produced.  Their  antenna  ^ 
are  frequently  longer  tban  the  body.  Many  of  tbrf 
(ipecies  diffuse  a  strong,  'but  seldom  an  uriph 
sfftdl,  perceptrble  at  a  great  distance;  and  some 
ihem  when  seized  emit  a  sort  of  cry  produced  by  ti 
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Miction  of  the  thorax  on  the  upper  part  of  the  abdomen 
and  wing-cases. 

The  antenna3  are  tapering  and  articulated.  The* 
thorax  has  several  prominences ;  and  the  wing-cases  ■ 
are  long  and  narrow.  To  the  mouth  are  four  palpi  or 
feelers. 

Their  larvae  are  found  in  the  inner  parts  of  trees 
through  which  they  bore,  feeding  on  and  pulverizing 
the  substance  of  the  wood.  Thejr  are  transformed 
into  perfect  insects  in  the  cavities  they  thus  make^  • 
and  never  issue  from  their  retreats  till  they  have  at* 
tained  their  perfect  state. 

THE    TIMBER    CAPRICORN*. 

-  The  body  of  this  inccts  is' of  a  dark  violet,  some- 
what hairy  and  punctured.  The  thorax  is  rounded 
and  downy  ;  and  the  antennae  are  nearly  as  long . 
as  the  body.  The  wing  cases  are  narrow,  rounded , 
at  the  tip,  and  bulging  towards  the  base.  The  head 
and  thorax  are  sometimes  greenish.  The  body  is 
from  four  lines  and  a  half  to  seven  and  a  half  in 
length. 

It  feeds  principally  on  fir  timber  which  has  been 
felled  some  time  without  having  had  the  bark  stripped 
off;  but  it  is  often  found  on  other  wood.  Though 
now  too  common  in  this  kingdom,  it  is  supposed  not 
to  have  been  originally  a  native. 

The  circumstance  of  this  destructive  little  animal 
attacking  only  such  timber  as  has  not  been  stripped 
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of  its  bark,  ought  to  be  attended  to  by  all  personi 
who  have  any  concern  in  this  article  ;  for  the  bark  is 
a  temptation  not  only  to  this  but  to  various  other  in- 
sects, and  much  of  the  injury  done  to  tiniber  might 
bi^  prevented,  if  the  trees  were  all  barked  as  soon  ai 
thev  are  felled. 

The  fen)aleis  furnished  with;  a  flat  retractile  tube. 
This  she  iivserts  between  the  bark  and  the  wood,  to 
tl^e  depth  of  about  a  quarter  of  an  inch,  and  there 
deposits  a  single  egg. 

By  stripping  off  the  bark  it  is  easy  to  trace  ttic 
whole  progress  of  the  larva,  from  the  spot  where  it 
is  hatched  to  that  where  it  attains  its  full  size.  It 
first  proceeds  in  a  serpentina?  direction,  filling  the 
space  which  it  leaves  with  its  excrement,  resembling 
saw-dust,  and  so  stopping  all  ingress  to  enemies 
from  without.  When  it  has  arrived  at  its  utmost 
dimensions,  it  does  not  confine  itself  to  one  direc- 
tion, but  works  in  a  kind  of  labyrinth,  eating  back- 
wards and  forwards,  which  gives  the  wood  under 
the  bark  a  very  irregular  surface:  by  this  means  its 
paths  are  rendered  of.  considerable  width.  The  bed 
of  its  paths  exhibits,  when  closely  examined,  a 
curious  appearance,  occasioned  by  the  erosions  of 
its  jaws,  which  excavate  an  infinity  of  little  ramified 
canals.  When  the  insect  is  about  to  assume  its 
chrysalis  state,  it  bores  down  obliquely  into  the 
solid  wood,  to  the  depth  sometimes  of  three  inches, 
and  seldom  if  ever  less  than  two.  These  holes  are 
nearly  semicylindrical  expressing  exactly,  the  form  of 
the  grub. 

At  first  sight,  qne  would,  wonder  how  so  small 


THE    FIRE    FLIE.  229 

and  seeniingTy  so  weak  an  animal  could  have 
strength  to  excavate  so  deep  a  mine  ;  but  wh^n  vi^e 
examine  it«  jaws,  our  wonder  ceases;  these  are 
large,  thitik,  and  solid  sections  of  a  cone  divided 
longitudinally,  which  in  the  act  of  mastication  apply 
to  each  other  the  whole  of  their  interior  plane  sur- 
face, so  that  they  grind  the  insect*s  food,  like  a  pair  of 
millstorYcs. 

Some  of  the  larvae  are  hatched  in  Octbher,  and 
it  is  supposed  tliat  dbout  the  beginning  bf  March 
they  Assume  their  chrysalis  stat'C.  At  thfe  place  in 
the  bark  opposite  to  the  hole  from  whence  they 
descended  into  the  wood,  the  perfect  insects  gnaw 
their  way  out,  Which  generally  (akfes  J>lace  be- 
twixt the  middle  of  May  and  the  middle  of  June. 

These  insects  are  supposed  to  fly  only  in  the 
^ight,  but  during  the  d^y  they  mky  genenally  be 
^und  resting  on  the  wood  from  whence  they  were 
disclosed. 

The  larvae  are  destitute  of  feet,  pale,  folded,  some- 
what hairy^  convex  above,  and  divided  into  thirteen 
isegments.    Their  bejid  is  large  and  corivex*. 
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The  antennae  are  thread-shaped.    The  thorax  is 
plain,  somewhat  orbicular  and  conceals  the  head. 
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The  segments  of  the  abdomen  terminate  in  fddet 
papillse. 

The  female  in  most  of  the  species  is  destitute  o 
wings;  and  the  larvae,  which  feed  chiefly  on  leaves 
perfectly  resemble  her  in  appearance. 

THE    GLOW-WORM*. 

The  male  Glow-worm  is  smaller  than  the  female ; 
their  heads  are  of  the  same  shape,  and  equally  con- 
cealed by  the  plate  of  the  thorax.  The  principal  dif 
ference  between  the  sexes  is  that  the  abdomen  ol 
the  male  is  covered  with  brown  wing-cases,  $ha- 
greened  and  marked  longitudinally  with  two  lines; 
these  are  longer  than  the  abdomen. 

Each  sex  is  luminous,  but  in  the  male  the  li^t 
is  less  brilliant,  and  confined  to  four  points,  two  of 
which  are  situated  on  each  of  the  two  last  rings  of 
the  abdomen. 

Glow-worms  are  frequently  met  with  towards 
evening  in  the  month  of  June,  in  woods  and  mea- 
dows. The  utility  of  the  bright  light  of  the  females 
is  supposed  to  consist  in  attracting  the  attention  ol 
the  males  during  the  dark,  when,  alone,  they  are 
able  to  render  themselves  conspicuous.  They  always 
become  much  more  lucid  when  they  put  themsclvea 
•n  motion.  This  would  seem  to  indicate  that  their 
light  is  owing  to  their  respiration  ;  in  which  process, 
it  is  probable,  phosphoric  acid  is  produced  by  the 
combination  of  oxygen  gas  with  some  part  of  the 
blood,  and  that  a  light  is  given  out  through  th^ir 
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isparent  todies  by  this  slow  internal  combustion/ 
By  contracting  themselves,  the  insects  have  a  power 
o€  entirely  withdrawing  it :  when  they  are  at  rest 
very  little  light  is  to  be  seen.  Mr.  Templer,  who* 
ma^e  many  observations  on  these  insects,  says  that 
he  never  saw  a  Glow-worm  exhibit  its  light  at  all> 
vvitbout  somt  sensible  motion  either  in  its  body  or 
legs.  This  gentleman,  when  the  light  was  most  bril- 
liant, fancied  it  emitted  a  sensible  heat*. 

If  the  insect  is  crushed,  and  the  hands  or  fiice  are 
rubbed  with  it,  they  contract  a  luminous  appearance 
similar  to  that  produced  from  phosphorus.  When  a 
C3-low-worm  is  put  into  a  phial,  and  the  phial  is  im- 
nnerscd  in  water,  a  very  beautiful  irradiation  will  be 
found  to  lake  place. 


THE  SKIPPERS. 


The  antennae  of  the  Skippers  are  of  equal  thickness 
throughout,  and  lodged  in  a  groove  under  the  head 
^nd  thorax.  The  thorax  terminates  in  a  strong  clastic 
^pine  which  is  placed  in  a  cavity  of  the  abdomen :  by 
^^eans  of  this,  when  the  insects  happen  to  be  thrown 
^n  their  back,  they  are  enabled  to  spring  up,  and  re- 
cover their  natural  position.  They  raise  upthe  middle 
P^rt  of  their  body,  so  as  to  leave  only  the  head  and 
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tail  in  contact  with  the  plane  on  whicTi  they  Kc.  Tht^ 
spine  of  the  thorax  is  by  this  Motion  brought  consider- 
ably out  of  its  lodgment^  and  made  to  press  against 
the  side.  Being  from  this  position  again  slipped  inta 
its  groove,  with  all  the  force  the  creatures  are  ablelo 
exert,  the  thorax  and  abdomen  come  together  with 
8o  sudden  a  jerk,  as  to  raise  the  body  from  the  plane^' 
and  enable  them  to  spring  round. 

The  larvae  live  and  undergo  their  changes  in  the 
trunks  of  decayed  trees. 

THE    NIGHT-SHINING    SKIPPER* 

Is  of  an  oblong  form,  and  an  inch  or  upwards  in 
length.  It  is  so  strong  and  exerts  such  elastic  powers 
as,  when  placed  on  its  back,  sometimes  to  spring  to 
the  height  of  four  or  five  inches  in  recovering  its  na- 
tural position.  Its  colour  is  brown,  except  the  head 
which  is  small  and  blackish.  In  the  Savannas  of 
most  of  the  warmer  parts  of  America,  these  insects 
are  to  be  seen  in  great  abundance,  and  also  about 
the  woods  of  several  of  the  West  India  islands. 

They  are  extremely  luminous  in  the  dark,  the  light 
proceeding  chiefly  from  four  parts ;  from  two  glandu- 
lar spots  behind  the  eyes,  and  one  under  each  wing. 
But  they  have  the  property  of  interrupting  this  light 
at  pleasure,  when  these  glandular  spots  become  per- 
fectly opake.  When  the  rings  of  the  abdomen  are 
forced  a  little  asunder,  the  same  luminous  appearance 


*  Synonyms. — Elatcr    noctilucu3.     Linn, — Larger   firc-fl/« 
Broivne.    Flics  shiniog  like  Glow-worms.   Purchase 
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ill  be  seen  to  issue  indiscriminately  from  every  part 
f  their  interior. 

A  person  may  with  great  ease  read  the  smallest 

tint  by  the  light  of  one  of  these  insects  held  between 

he  fingers,  and  gradually  moved  along  the  lines 

ith  the   luminous  spots  above  the  letters :  but  if 

ight  or  ten  of  them  be  put  into  a  phial,  the  light 

ill  be  sufficiently  great  to  admit  of  writing  by  it» 

viedo  says  that  the  Indians  travel  in  the  night  witl^ 
hem  fixed  to  their  feet  and  hands  ;  and  that  they 
pin,  weave,  paint,  dance,  &c.  by  their  light.  He 
Iso  conjectures  that  ^^  a  marvellous  water  would 
ome  from  them  if  distilled  !'* 

They  are  seldom  to  be  seen  abroad  during  the  day, 
:ibr  except  in  the  night,  they  are  so  inanimate,  as  eveja 
•ccarcely  to  exhibit  any  signs  of  life.     The  Indians 
principally  value  them  from  their  hunting  and  d©- 
■youring  the  Musquitoes  in  their  habitations,  which 
l)ecome  otherwise  excessively  troublesome.     They 
catch  them  in  the  night  by  holding  up  a  torch  on 
isome  eminence,to  the  light  of  which  they  soon  come, 
when  they  are  beaten  down   with  the  branches  of 
Irees  ;  or  sometimes  one  of  then>  is  held  up  in  the 
fingers  and  moved  about,  which  will  attract  such  as 
^renear  to  the  place,  when  they  are  either  knocked 

down  or  seized  with  the  hand*. 

The  use  of  their  light,  as  in  the  Glow-wornis, 
seems  to  consist  in  discovering  the  sexes  to  each 
other. 


*  Browne's  Jaxnaicai  p.  43a.  t.  44.  fig,  lo.— Sloane,  ii.  20<Si, 
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These  insects  are  very  active  and  voracious,  de^ 
vouring  the  larva;  of  the  other  tribes,  and  indeed  all 
the  smaller  animals  they  can  overcome.  Their 
larvse  are  found  under  ground,  or  in  decayed  wood. 

The  antennae  are  thread-shaped ;  and  the  feelert 
mostly  six,  the  last  joint  obtuse.  The  thorax  is  flat, 
and  both  this  and  the  shells  are  margined, 

THE    BOMBADIER*. 

This  insect  keeps  itself  concealed  among  sfone^^- 
'and  seems  to  make  little  use  of  its  wings.     When  it 
moves   it   is  by  a  sort  of  jump;  and  when  it  is 
touched  we  are  surprised  with  a  noise  resembling 
the  discharge  of  a  musket  in    miniature,    during 
which  a  blue  smoke  may  be  perceived   to  proceed 
from  its  extreaiity.     The  insect  may  at  any  time  be 
made  to  play  tff  its  artillery  by  scratching  its  back 
with  a  needle.     If  we  may  believe  Rolander,  who 
first   made  these  observ^ations,  it  can  give  twenty 
discharges  eucce^Sively.      A  bladder,  placed   near 
its  posterior  extremity,  is  the   arsenal  that  contains 
its    store.      This  is  its  chief  defence    against    its- 
enemies,  and   the    vapour   or  liquid  that   proceeds 
from  it  is  of  so  pungent  a  nature  that  if  it  hap^iens 
to  be  discharged  into  the  eyes  it  makes  them  smart 
as  though  brandy  had  been  thrown  into  them.     Its 

*  Carabus  crepitans.  Linn. 
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incipal  enemy  is  another  insect  of  the  same  genus, 
ut  three  or  four  times  its  size.    When  pursued  and 
tigued,  the  Bombadicr  has  recourse  to  this  strata- 
em.     It  lies  down  in  the  path  of  its  enemy,  who 
advances  with  open  mouth  and  claws  to  seize  it; 
"but  on    the  discharge  of  the  artillery  this  suddenly 
draws  back,  and  remains  for  a  while  confused,  during 
M^hich    the   Bombadier  conceals    himself  in   sonlb 
neighbouring  crevices  but  if  not  lucky  enough  to 
find  one,  the  other  returns  to  the  attack,  takes  the 
insect  by  the  head,  and  tears  it  off. 

The  head,  antennae,  thorax,  and  feet  are  of  a 
brownish  red  colour;  the  eyes  are  black,  and  tbc 
abdomen  and  wing-cases  blue,  bordering  on  black; 
the  latter  arc  marked  with  broad  but  shallow  striae. 
It  is  sometimes  found  in  this  country. 


THE  LYTTA  TRIBE. 


f. , 


The  antennae  of  the  Lyttae  are  of  equal  thickness 

throughout ;   the  feelers  are  four,  unequal,  the  hind 

ones  being  clavatc.     The  thorax  is  roundish :   the 

icad  inflected  and  gibbous.'    The  shells  are  soft, 

jflexile,  and  as  long  as  the  abdomen. 

THE    BLISTERING    LYTTA*. 

'  The  blistering  Lytta  is  chiefly  found  oil  ash  and 
Wer  trees   in  several  parts  of  the  continent,  but 

*  Lytta  vesica toria.  Linn,  GmeL   Spanish-flj.  Cantharii.  var» 
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most  commonly  on  the  southern  coasts.  It  I's  abocrt 
an  inch  long,  and  of  a  shining  blue-green  colour. 
These  insects  sometimes  fly  in  swarms,  and  have  a 
nauseous  smell  pot  much  unhke  that  of  mice.  When 
dried  they  are  so  light  that  fifty  of  them  will  scarcely 
Weigh  a  single  drachm* 

They  feed  on  the  leaves  of  trees  and  shrubs  ;  aad 
tthose  who  gather  them  tie  them  in  a  bag  or  piece -of 
*  lined  cloth  that  has  been  well  worn,  and  in  this  kiH 
them  with  the  vapours  of  hot  vinegar ;  after  Which 
they  dry  them  in  the  sun  and  keep  them  in  boxes. 

The  odorous  particles  exhaled  by  these  iftsects 
are  extremely  coirosive,  and  it  is  necessary  to  uso 
great  caution  in  taking  them  up.  People  have  felt 
their  dangerous  effects  by  'gathering  a  quantity  of 
them,  during  the  heat  of  the  sun,  with  their  bands 
bare,  or  in  having  fallen  asleep  under  the  trees 
where  swarms  of  thfetn  had  settled.  They  are  iiscd 
in  blistering  plasters,  and  for  other  purposes  in  me- 
dicine :  the  name  by  which  they  are  best  known  is 
that  of  Canlharides^ 


seat 


THE  EARWIGS. 


In  this  tribe  the  antenna?  are  bristled- shaped s 
and   the  feelers  unequal  and  thread-shaped.     Th« 
wing-cases  arc  half  the  length  of  the  abdomen,  tuc^ 
have  the  wings  folded  up  under  them.     The  tail 
armed  with  a  forceps. 

3 
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THE    COMMON    EARWIG* 

Is  a  well-known  insect,  and  easily  distinguishable 
from  all  others,  of  the  Coleoptera  by  the  for- 
ceps or  pincers  at  the  end  of  its  tail.  It  is  pro- 
duced from  an  egg,  and  the  larva  differs  very  little 
in  its  external  appearance  from  the  complete  insect, 
except  that  it  is  destitute  both  of  wings  and  elytra, 
a,nd  that  the  breast  and  thorax  are  not  distinguish- 
able. It  is  in  this  state  very  lively,  running  about 
with  great  agility,  even  from  the  instant  it  leaves  the 
egg.  In  \ts  metaiyiorphosis  to  a  perfect  insect,  a 
part  of  its  body  bursts  behind,  and  gives  full  play  to 
the  wings. 

It  may  not,  perhaps,  be  known  to  the  generality  of 
observers,  that  the  Earwig  is  possessed  of  wings 
which  are  both  large  and  elegant,  and  that  even  one 
of  them  when  extended  will  nearly  cover  the  whole 
ipsect.  The  elytra  are  short,  and  extend  not  along 
the  whole  body  but  only  over  the  breast.  .  The  wings 
are  concealed  beneath  these  ;  they  are  somewhat  of 
an  oval  shape,  and  when  expended  ace  nine  or  tea 
times  as  large  as  the.  elytra.  There  is  a  great  de* 
grcc  of  elegance  in  the  manner  in  which  the  insect 
folds  them  beneath.  They  are  first  closed  up 
lengthways  from  a  centre  close  to  the  body  like  a 
fan,  and  afterwards  refolded  across  in  two  different 
places,  one  about  the  middle  of  the  membrane,  and 
t^ie  other  at  the  centre  from  whence  the  first  fold^ 
proceeded.     By  this  means  the  wing  is  reduced  into 

*  Forficula  aaricolaita.  loan. 
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a  small  compass  and  proportioned  to  the  size  of  the 
elytra,  under  which  it  is  to  lie.  ' 

It  is  a  circumstance  extremely  singular  that  unlike 
those  of  most  others  of  the  insect  tribe,  the  eggs  are 
hatched  and  the    young    earwigs,  fostered  by  the 
parent.     At  the  beginning  of  the  month  of  June, 
M.  De  Geer  found  under  a  stone  a  female  Earwig, 
accompanied  by  many  little  insects,  which  evidently 
appeared  to  be  her  own  young.     They  continued 
close  to  her,  and  often  placed  themselves  under  her' 
belly  as  chickens  do  under  a  hen.     He  placed  the 
whole  in  a  box  of  fresh  earth  :  they  did  not  enter* 
the  earth,  but  it  was  pleasing  to  observe  how  they' 
thrust  themselves  under  the  belly  and  between  the 
legs  of  the  mother,  who  remained  very  quiet,  and 
suffered  them  to  continue  there  sometimes  for  an 
hour  or  two  together.    To  feed  them,  this  gentle- 
man gave  them  a  piece  of  a  very  ripe  apple ;  in  an 
instant  the  old  one  ran  upon  it  and  ate  with  a  good 
appetite  i  the  young  ones  al^o  seemed  to  eat  a  little, 
but   apparently  with   much    less  relish.      On    the 
eighth  of  June  he  remarked  that. the  young  Earwigs 
had   changed  their  skins,  and   he  found  also  the 
floughs    that  they   had  quitted.      This  moulting, 
produced  only  a   slight   change    in    their    figure, 
y:et  it  evidently  brought  them  nearer  to  the  perfect 
insect. 

At  another  time,  about  the  beginning  of  April,  be 
found  a  female  Earwig  under  some  stones,  placed 
over  a  heap  of  egg^  of  which  she  took  all  the  care 
imaginable  ivithout  ever  forsaking  them.     He  toDk"" 
both  the  femaleand  her  eggs,  placed  her  in  a  box 
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lialf"  filled  With  fresh  earth,  and  dispersed  the  eggs 
lap  and  down  in  it.     She,  however,  soon  removed 
them  one  after  another,  carrying  them  between  her 
jaws,  and  ^t  the  end  of  a  few  days  he  saw  that  she 
had  collected  them  all  into  one  place  upon  the  sur- 
face of  the  earth,  and  remained  constantly  on  the 
hx^ap,  without  quitting  it  for  a  moment,  so  that  she? 
seemed  truly  to  sit  for  the  purpose  of  hatching  her 
eggs.     The  young  were  produced  about  the  thir«* 
teenth  of  May:  in  figure  they  were  similar  to  those 
before  mentioned,  but  at  their  birth  they  were  all 
white  except  towards  the  tail,  where  a  yellow  matter 
Was  observable  through  the  Ikin,  and  the  eyes  and 
teeth,  which  were  reddish.     He  kept  them  in  the 
box  with  their  mother,  feeding  them  from  time  to 
time  with  bits  of  apple,  and  saw  them  grow  every 
day^  and  change  their  skins  more  than  once.     The 
another  died,  and  her  progeny  devoured  nearly  the 
^hole  of  her  body.    The  little  ortes  that  died  under* 
Went  also  the  same  fate ;   M.  De  Geer,  however, 
^^njcctures  that  this  took  place  only  from  want  of 
^ther  food,  as  he  had  neglected  to  supply  them  re- 
gularly with   natriment.     On  the   twenty-third  of 
July  one  only  remained  alive  ;  it  was  full  grown,  and 
^hen  in  the  nymph  or  pupa  state. 

This  insect,  though  in  its  nature  extremely  harm- 
*^ss  except  in  our  gardens  to  our  fruits  and  vegeta- 
"'es,  has  unaccountably  fallen  a  very  particular  vie- 
**^  to  human  cruelty  and  caprice,  originating  in  the 
*^ca  that  it  introduces  itself  into  the  ears,  and  from 
^*^ence  penetrates  to  the  brain  and  occasions  death. 
^  e  cannot    help  expressing  a  wish  that  fetraik^^ 
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who  but  too  commonly  lay  aside  all  idea&  of  tender* 
ness  at  the  very  sight  of  it,  would  be  convinced  that 
the  wax  and  membranes  of  the  ears  are  a  sufficient 
defence  against  all  its  pretended  attack's  upon  this 
organ. 

Our  gardeners  have,  it  is  true,  some  room  for 
complaint.  It  lives  among  flowers,  and  frequently 
destroys  them  ;  and  when  fruit  h^s  been  wounded 
by  flies,  the  Earwigs  also  generally  come  in  for  a 
share.  In  the  night,  they  may  often  be  seen  in  aoia* 
»ing  numbers  upon  lettuces  and  other  esculent  ve- 
getables»  committing  those  depredations  that  are  of- 
ten ascribed  to  snails  or  slugs.  The  best  mode 
therefore  of  destroying  them  seems  to  be  to  atteod 
the  garden  now  and  then  in  the  night,  and  to  seize 
them  while  they  are  feeding. 

The  bowl  of  a  tobacco-pipe,  and  the  claws  of  lob- 
sters stuck  upon  sticks  that  support  flowers,  are  the 
usual  methods  by  which  they  are  taken,  as,  in  the 
day-time  they  creep  into  holes  and  dark  places. 
Placing  hollow  reeds  behind  the  twigs  of  wall-trees 
is  also  a  good  mode,  if  they  be  examined  and  cleared 
every  morning.  But  at  a  midnight  visit  more  may  be 
done  in  an  hour  than  by  any  of  the  other  means  IQ 
a  week. 
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THE  insects  composing  the  present  tribe  have,  in 
^general,  at  a  little  distance,  so  much  the  appearance 
of  leaves  of  trees^  thati  in  countries  where  they  are 
"very  common,  travellers  have  been  struck  with  the 
Angular  phenomenon  of  what  seemed  to  them  ani* 
^omated  vegetable  substances.     Their  most  prevailing 
^x>lour  is  a  fine  green,  but  many  of  the  insects  be- 
^come  brown  after  they  are  dead  :  some  of  them  are 
iowever  decorated  with    a  variety  of  lively  hues. 
'TThe  thorax  in  most  of  them  is  very  long  and  nar- 
row, and  has  the  appearance  of  a  footstalk  to  their 
laCrge  and  rounded  abdomen.    Their  manners  also, 
Sn  addition  to  their  structure,  are  very  likely  to  im- 
pose on  the  senses  of  the  uninformed  :  they  often 
Temain  on  the  trees  for  hours  without  motion,  then 
suddenly  rising  spring  into  the  air,  and,  when  they 
settle,  again  appear  lifeless.     These  seem  to  be  stra* 
'^agems  to  deceive  the  more  cautious  insects  which 
^hey  feed  upon.     Some  travellers  who  have  observed 
^hem,have,  however,  declared  that  they  saw  the  leaves 
'^f  trees  become  living  creatures.     Many  of  the  In- 


*  The  Linnsean  order  Hemiptera  commences  here. 
VOL,  HI.  R 
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dians  of  South  America,  who  have  these  insects  very 
common  among  them,  believe  that  they  grow  like 
leaves  on  the  trees,  and  that  when  they  have  arnvtd 
at  maturity  they  loosen  themselves  and  crawl  or  fly 
away. 

The  Africans  consider  the  whole  tribe,  according 
to  some  writers,  as  sacred,  but  according  to  others 
only  as  animals  of  good  omen.  One  of  the  species 
(Mantis  fausta)  has  obtained  the  name  o(  tht  Het^en-' 
fop's  God,  and  is  supposed  to  be  worshipped  by  this 
people.  Professor  Thunberg  could.not  however  ob- 
serve any  reason  for  this  supposition  :  he  says  it  is 
held  by  them  in  such  esteem  that  they  would  not 
willingly  injure  it;  and  that  they  account  any  persoa 
or  creature  fortunate  on  whom  it  settles,  but  all  this 
appeared  to  him  to  be  done  without  paying  it  any 
sort  of  worship  *. 

None  of  the  species  have  ever  been  found  in  this 
country. 

The  head  in  the  whole  tribe  is  unsteady,  and  ap» 
pears  but  slightly  attached  to  the  thorax.  The 
mouth  is  armed  with  jaws,  and  has  its  feelers  fili* 
form.  The  wings  are  four,  membranaceous,  -and 
convolute,  the  under  ones  plaited.  The  forelegs 
are  compressed,  serrated  or  toothed  beneath^  and 
armed  with  a  single  claw  and  a  lateral  jointed  pro- 
cess. The  four  hind  legs  are  smooth  and  formed 
for  walking,  and  not  for  leaping,  as  in  the  next 
genus. 


*  Thunberg,  ii.  66. 
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This  18  9  very  widely  diffused  species,  being 
fi^ufid  in  Africa  and  Asia  as  well  as  in  all  the 
>v:armpr  parts  of  Jiurope.  Its  thorax  is  smooth,  and 
wing-cases  of  a  bright  and  unspotted  g^een. 

The  Mantis  reJigma  is  supposed  lo  be  merely  a 
variety  of  this  species,  differing  from  the  rejjt  in  having 
^.spmevvbat  kccl-shfipcd  thorax.  This  however  seems 
to  be  the  most  generally  known  of  the  two.  It  has 
its  xvame  of  oy/sr-rejiighus  or  superstitious  from  its 
perpetual  resting  on  its  hind-legs  and  erection  of  thp 
:&];e-paws  close  togetjier,  with  a  quick  motion  as  if 
in  the  action  pf  prayipg.  The  country  people  in 
^i^y  ppts  of  the  continent  look  upon  it  almost  as 
saprpd^  aud  would  Dot  on  any  a<;coupt  injure  it. 
**  It  is  so  divine  a  creature,  (says  the  translator  of 
Moufiet)  '^  that  if  a  child  h^s  lost  its  way,  and  en^* 
qpires  of  the  JVlantis,  it  will  point  out  the  right  p^th 
with  its  paw/'  Dr.  Smith  however  informs  us,  irx 
bis  Tour  on  the  Continent,  that  he  received  an  aci- 
count  of  this  Mantis  that  seemed  to  savour  little  of 
divinity.  A  gentleman  caught  a  male  and  female 
and  put  theno  together  in  a  gl^ss  vessel.  The  fe- 
ipale^  which  in  this,  as  in  most  other  insects,  is  the 
Jargest,  jafter  ^  while  devoured  first  the  head  and 
upp^  parts  of  her  companion,  and  afterwards  all 
4he  remainder  of  the  body. 

The  young  of  this  Mantis  are  presjerved  in  the 
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egg-state  in  a  kind  of  oblong  bag,  of  a  thick  spungy 
substance ;  this  bag  is  imbricated  on  the  outside,  and 
fastened  lengthwise  to  the  branch  of  some  plant.  As 
the  eggs  ripen  they  are  protruded  through  the  thick 
substance  of  the  bag,  and  the  larvse,  which  are  about 
half  an  inch  in  length,  burst  from  them. 

Roesel,  wishing  to  observe  the  gradual  progress 
of  these  creatures  to  the  winged  state,  placed  the 
bag  containing  the  eggs  in  a  large  glass,  which  he 
closed,  to  prevent  their  escape.  From  the  time  they 
were  first  hatched  they  exhibited  marks  of  a  savage 
disposition.  He  put  different  sorts  of  plants  into 
the  glass,  but  they  refused  them  to  prey  on  one 
another.  This  determined  him  to  supply'  them 
with  insect  food.  He  put  several  ants  into  the  glass 
to  them,  but  they  then  betrayed  as  much  cow- 
ardice as  they  had  before  done  of  barbarity ;  for  the 
instant  the  Mantes  saw  the  ants  they  attempted  to 
escape  in  every  direction.  This  was  evidently  an 
instinctive  fear  of  a  natural  enemy.  He  next  gave 
them  some  of  the  common  house-flies,  which  they 
seized  with  eagerness  in  their  fore-claws  and  tore  in 
pieces.  But  notwithstanding  their  apparent  fond* 
ness  of  flies,  they  continued  to  destroy  each  other 
through  savage  wantonness.  Despairing  at  last, 
from  their  daily  decrease,  of  rearing  any  to  the 
winged  state,  he  separated  them  into  small  parcels  in 
difierent  glasses ;  but  here,  as  before,  the  strongest 
of  each  community  destroyed  the  rest. 

He  afterwards  received  several  pair  of  Mantes  in 
the  winged  state  :  profiting  by  his  former  observa- 
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lions,  he  now  separated  them,  a  male  and  a  female 

together  into  different  glasses,  but  they  still  exhibited 

signs  of  a  rooted  enmity  to  each  other  which  neither 

ge  nor  sex  could  soften.     The  instant  they  were  in 

ight  of  each  other  they  threw  up  their  heads,  bran- 

ished  their  fore  legs^  and  each  waited  an  attack, 

hey  did  not  long  remain  in  this  posture,  for  the 

Idest  throwing  open   his  wings  with  the  velocity 

f  lightning,  rushed  at  the  other,  and  often  tore   it 

n   pieces.     Roesel  compares  the  attack  of  these 

eatures  to  that  of  two  hussars  :  for  they  dexter«* 

usly    guard  and  cut  with    the   edge  of  the  fore 

laws,  as  those  soldiers  do  with  sabres,  and  some- 

imes  at  a  stroke  one  of  them  cleaves  the  other 

hrougb,  or  severs  its  head  from  the  thorax.     After 

bis  the  conqueror  alway3  devours  his  vanquished  an* 

tbigonist. 

The  patience  of  the  Mantis  in  waiting  for  its' 
jirey  is  remarkable,  and  the  posture  to  which  super* 
^ition  has  attributed  devotion;  is  no  other  than  the 
means  it  uses  to  catch  it.  When  it  has  fixed  its 
eyes  on  an  insect^  it  very  rarely  Ipses  sight  of  it, 
•hough  it  may  cost  some  houns  to  take  it.  If  it  see^ 
«n  insect  a  little  beyond  its  reach,  over  its  head,  \t 
slowly  erects  its  long  thorax,  by  means  pf  the 
^noveable  membranes  that  connect  it  to  the  body  ; 
"•ben,  resting  on  the  posterior  legs,  it  gradually  raises 
"•he  anterior  part  also.  If  this  brings  it  near  enough 
the  insect,  it  throws  open  the  last  joint  of  its  fore 
ws,  and  snaps  it  between  the  spines  that  are  set  in 
rows  on  the  second  joint.  If  it  is  unsuccessful  it  does 
not  retract  its  paws,  but  holds  them  stretched  out,  and 
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traits  aggiin  till  the  mscct  is  within  its  rea[ch,  wbenf  It 
Springis  up  and  seizes  it.  Should  the  insect  gtt  far 
from  the  spot,  it  fli'e*,  or  crawls  aft^r  it,  sloWly  oti 
the  ground  like  a  Cat,  and  i^hcn  the  insect  ^ops^ 
erects  itse'f  as  before. 

These  Mantes  have  a  small  black  pupil  of  sight Whrch 
ihoves  in  all  directions  within  the  parts  that  We  usually 
term  the  eyes,  so  tbat  they  dart  see  their  prey  in  atijr 
direction'  without  having  occasion  to  disturb  it  bjr 
turning  their  heiad. 

The  males  die  In  6ctobeV,  ^nd  the  feit/iles  dt>  not 
long  survive  thetn*. 

THE    DRY-LEAF    mantis  «f . 

This  insect  in  its  hha'pe  and  coloar  is '^o  ekceerf- 
itigly  reniarkable,  aS  to  have  tiniformly  si/ggesfed  tbte 
idea  of  a  dry  or  withered  leaf;  and  the  *  kiiinhFal^ 
When  its  wirlgs  arfe  closed,  biiars  so  grekt  a  Vesem- 
blance  to  siifch,  that,  on  a  cursory  view,  it  riiJ^ht  easily 
be  niistaken  for  it. 

The  specimens  that  are  brought  to  £uf6{ye  ire 
generally  of  a  yellowish  brown  Colour.  The  wiiigi 
when  closed,  form  the  oval  body  of  the  leaf,  ind  th<5 
narrow,  thorax  and  head,  refeemble  the  stalk.  It  is  a 
native  of  India  ^. 


•  I 


^  Donovan's  Chinese  Insects. — Roesel  Insecten  Belustigung. 
f  M-^nti:,  siccif -lia.  Lir.n, 
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The  insects  of  this  tribe  feed  chiefly  on  vege- 
table substances.  The  larvas  and  cbrysalids  veej 
much  resemble  the  perfect  insects  ;  they  ha\ie  sit 
legs^  are  voracious  and  active^  and  reside  priticipally 
in  the  ground. 

Their  heads  are  inflected,  and  armed  with  jaws, 
that  are  furnished  with  filiform  palpi  or  feelers.  The 
antennae  in  some  species  are  taper,  in  ofbcrs  thread- 
shaped.  The  wings  are  four,  deflected  and  con- 
volute ;  fhe  lower  ones  plaited.  The  hind  legs 
are  formed  for  leaping  $  and  on  each  of  the  feet  arc 
two  clawis. 

THE    MOLE    CRICrC^fT*. 

The  fore  feet  of  this  insect  are  strong,  and  pl9ced 
like  those  of  a  mole,  so  as  to  be  useful  in  burrowing ; 
it  generally,  however,  .moves  backwards.  It  com- 
monly resides  under  the  ground,  into  which  it 
-penetrates  even  more  expeditiously. than  the  mole* 

The  female  forms  axell  of  clammv  earth,  ^bout 
the  size  of  a  hen^s  egg^  closed  up  on  every  side,  and 
4vithrn  as  large  as  two  hazel  nuts.  The  ^ggs,  amount*- 
iog  to  about  a  hundred  and  fifty^  are  white,  and 
•about  the  size  of  caraway  comfits  ;  tbey  «re  carefully 
covered,  as  well  to  defend  tbem  from  tbe  injuries 

•  SY:NONTM8.-^Gryllu8  Gryllo-ta)pa.  Zi««.— — Fen  Ci^cket, 
Churr-wornii  £vc  churr,  in  different  parts  of  the  kkigdom. 
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of  the  weather,  as  from  the  attacks  of  one  of  the  species 
of  black  beetles.  The  female  places  herself  near  the 
entrance  of  the  nest,  and  whenever  the  beetle  aN 
tempts  to  seize  its  prey,  the  guardian  insect  catcher 
it  behind  and  bites  it  asunder.  Nothing  can  exceed 
the  care  of  these  animals  in  the  preservation  of  theif 
young.  Wherever  a  nest  is  situated,  fortifications, 
avenues  and  entrenchments  surround  it ;  there  are 
also  numerous  meanders  which  lead  to  it,  and  a  ditcl| 
encompasses  the  whole,  which  few  other  insects  are 
capable  of  passing. 

This  creature  makes  great  havoc  in  hot-beds,  by 
backing  and  gnawing  the  roots  of  plants  with  its 
fore  feet  which  are  armed  with  teeth  like  a  saw. 

About  the  middle  of  April,  if  the  weather  be 
fine,  and  just  at  the  close  of  day,  the  Mole  Cric^etf 
utter  a  low,  dull,  jarring  note,  not  much  unlike  the 
chattering  of  tlie  Groat-sucker.  In  the  beginning  o£ 
May  they  lay  their  eggs.  Mr.  White  says  that  ^*  a 
gardener  at  a  house  where  he  was  on  a  visit,  happen* 
ing  to  be  be  mowing  by  the  side  of  a  canal,  on  the 
sixth  of  May,  his  scythe  struck  too  deep,  pared  off 
a  large  piece  of  turf,  and  laid  open  to  view  acii* 
rious  scene  of  domestic  oeconomy.  There  were 
many  caverns  and  winding  passages  leading  to  a 
kind  of  chamber,  neatly  smoothed  and  rounded, 
and  about  the  size  of  a  moderate  snuff-box.' 
Within  this  secret  nursery  were  deposited  near  a 
hundred  eggs  of  a  dirty  yellow  colour,  and  enve* 
loped  in  a  tough  skin,  but  too  lately  excluded  to 
contain  any  rudiments  of  young,  being  full  of  a 
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VISCOUS  substance.  The  eggs  lay  but  shallow^  and 
within  the  influence  of  the  sun,  just  under  a  little 
heap  of  fresh  mould  like  that  which  is  raised  by 
-ants." 

At  the  approach  of  winter,  the  Mole  Crickets 

3'einove  their  nest  to  so  great  a  depth  in  the  earth  as 

^0  have  it  always  lower  than  the  frost  can  penetrate. 

When  the  mild  season  comes  on  they  raise  it  in  pro* 

^yortion  to  the  advances  of  that  favourable  time,  and 

w^t  last  elevate  it  so  near  the  surface  as  to  render 

-St  susceptible  both  of  air  and  sun-shine :  and  if  thp 

"^rost  returns,  they  again  sink  it  to  its  proper  depth* 

^^  method  very  similar  is  practised  by  the  ants  with 

^heir  nests  f  • 

THE    HOUSE    CRICKET  f. 

These  busy  little  insects  reside  altogether  in  our 

^weliiiigs  and  intrude  themselves  on  our  notice  who- 

'•her  we  wish  it  or  not.      They   are  partial  to  new- 

%ui)t  houses,  for  the  softness  of  the  mortar  enables 

"them  to  form  their  retreats,  without  much  difficulty, 

letween    the  joints  of  the  masonry,    and  imme-^ 

diately  to  open  communications  with  the  different 

Tooms,     They  are  particularly  attached  to  kitchens 

and  bakehouses,    as    affording   them    a    constant 

warmth. 

"  Tender  insects    that  live    abroad    (says    Mr, 

I         •  I  •    -  •   -  ^ 

"White)  either  enjoy  only  the  short  period  of  one 


*•  White's  Natund  Histoiy  of  SdbonM. 
f  Gxyllag  domesticiu.  Liim. 


cunfimer^  or  else  doze  away  the  cold  uncomfbrfabte 
Jttonths  in  profound  slumbers ;  but  these,  residing 
as  it  were  in  a  torrid  zone,  are  always  alert  and 
merry  :  a  good  Cbrismas  fire  is  to  them  what  the 
lieats  of  the  dog-days  are  to  others.  Though  they 
iare  frequently  heard  by  day,  yet  their -natural  time 
of  Tiiotion  is  only  in  the  nighft.  As  soon  as  it  bc- 
tjomes  dusk,  the  chirping  increases,  and  they  come 
Wrining  forth,  and  are  to  be  seen  often  in  great 
nnftil)el^  from  the  size  of  a  flea  to  that  of  Ihcir  full 
'stitftufe. 

Ardund  in  sympathetic  mifih 

Its  tricks  the  kitten  tries, 
Th**-  Cricket  chirrups  in  the  hearth, 

The  crackling  faggot  flies. 

^*  As  one  would  suppose  from  the.  burning  atmo- 
sphere  which  they  inhabit,  they  are  a  thirsty  race, 
and  show  a. great  propensity  for  liquids,  being  found 
frequently  drowned  in  pans  of  water,  milk,  broths 
or  the  like.  Whatever  is  moist  they  are  fond  of^ 
and  therefore  often  gnaw  holes  in  wet  woollea 
stockings  and  aprons  that  are  hung  to  the  fire. 
These  Crickets  are  not  only  very  thirsty,  but  very 
voracious  ;  for  they  will  eat  the  scummings  of  pots, 
yeast,  salt,  and  crumbs  of  bread  ;  and  any  kitchen 
ofFal  i)r  sweepings. 

"In  the  summer  we  have  observed  them  to  fly, 
when  it  became  dusk,  out  of  the  windows,  and  over 
the  ncigtrboiJfing  roofs.  1  his  feat  of  activity  ac- 
counts for  the  sudden  manner  in  which  they  often 
leave  their  haunts,  as  it  does  also  tor  the  method  by 
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which  th«y  come  to  houses  where  they  wfere   riot 

kno^^  before.     It  is  remarkable,  that  many  sorts  of 

insects  seem  never  to  use  their  Wings  hut  when  they 

i^ish  to  shift  their  quaiters  and  settle  new  colonies.—- 

"^bcA^  iii  the  air  they  move  in  waves  or  curves,  like 

w^ood-peckers,  opetiing  titid  shutting  thfeir  wings  at 

every  Stroke,  and  thus  are  always  rising  or  sinking. — ^ 

W^heii  they  increase  to  a  great  degree,  as  they  once 

did  in  the  house  where  I  am  now  writing,  they  be- 

cathh  pestis,   flying  into  the  candles  -and  xRislHing 

into  pcj6ple*s  feces ;  but  they  may  be  blasted  by  gun^ 

pcywder  di&ch^rg^d  into  their  crevices^tid  cronies. 

In   femilies,  at  such  times  they  are,  likd  Pharaoh's 

plague  of  frogs, — "  in  their  bed-chambers,  and  upon 

**  their  beds,  and  in  their  ovens,  and  in  their  knead- 

*'  irig  froughs." 

**  Gats  catch  hearth-cricikets,  and,  pldyitrg  with 

^herii,  as  they  do  with  mice,  devour  them.     Crickets 

may  be  destroyed  like  wasps,  by  phials  half  filled 

^ith  beer,  or  any  liquid,  and  set  in  their  haunts ; 

for  being  always   eager  to   drink  they  will   crowd 

m  till  the -bottles  are  full*."     A  popular  prejudice, 

"^^ver,  'frequently  prevents  any  stttempts  at  their 

destruction,  many  people  imagining  that  their  pre- 

^rtceis  dttcrided  with  good  luck,  and  that  to  kill  or 

vifive  thcrti  dWay  will  siirely  bring  on  some  unfbrtu- 

"^sfctbOccu^rerice  to  the  family. 

'Whfen  these  insttits  are  running  about  a  room  iri 
*"^  dai*k,  if  they  at^  surprized  by  a  candle,  they 

•  Whitc»»  Natural  Hiitory  of  Sdbomc. 
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give  two  or  three  shrill  notes.  These  seem  a  signal 
to  their  fellows,  that  they  may  escape  to  their  cran* 
nies  and  lurking  holes  to  avoid  danger. 

It  is  said  that  in  some  parts  of  Africa  persons  make 
a  trade  of  these  Crickets.  They  feed  them  in  a  kind 
of  iron  oven^  and  sell  them  to  the  natives^  among 
whom  the  noise  they  make  is  thought  pleasing. 
These  people  imagine  that  it  assists  in  lulling  them  tp 
sleep. 

The  organ  that  produces  this  noise  is  a  membrane 
whicb^  in  contracting,  by  means  of  a  muscle  and 
tendon  placed  under  the  wings  of  the  insect,  folds 
down  somewhat  like  a  fan.  This,  as  it  is  always 
dry,  yields  that  sharp,  piercing  sound  that  we  so 
often  bear  from  these  animals.  The  noise  may  also  be 
heard  after  the  insect  is  dead,  if  the  tendon  be  made 
to  move.— We  are  told  that  Crickets  will  live  and 
even  continue  their  accustomed  noise  for  some  time 
after  the  head  is  cut  off. 

THE    FIELD    CRICKET*. 

Towards  sun-set  is  the  time  when  the  Field- 
crickets  begin  to  appear  out  of  their  subterraneoiui 
habitations. 

The  Rev.  Mr.  White,  in  his  Natural  History  of  Set 
borne,  has  left  us  a  very  pleasing  account  of  the  man^ 
ners  and  economy  of  these  insects ;  which,  however, 
he  observes,  are  so  shy  and  cautious,  that  it  is  no  easy 
matter  to  get  a  sight  of  them  ;  for  feeling  a  person's 

^Grjllus  campestris.*— Ziyz»» 
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footsteps  as  he  advances,    they  stop  short  in  the 
midst  of  their  song,    and  retire   backward  nimbly 
into  their  burrows>  where  they  lurk  till  all  suspi- 
cion of  danger  is  over.     At  first  an   attempt  was 
made  to  dig  them  out  with  a  spade,  but  without 
any  great  success,  for  cither  the  bottom  of  the  hole 
was  inaccessible  from  its  terminating  under  a  large 
stone,  or  else  in  breaking  up  the  ground  the  poor 
creature  was  inadvertently  squeezed  to  death.     Out 
of  one  thus  bruised  a  great  number  of  eggs  were 
taken,  which  were  long  and  narrow,    of  a  yellow 
colour,  and  covered  with  a  very  tough  Ikin.     More 
gentle  means  were  then  used,  and  these  proved  suc- 
cessful. A  pliant  stalk  of  grass,  gently  insinuated  into 
the  caverns,  will  probe  their  windings  to  the  bottom 
And  bring  out  the  inhabitant;  and  thus  the  humane 
enquirer  may  gratify  his  curiosity  without  injuring 
the  object  of  it. 

It  is  remarkable  that  though  these  insects  are  fur- 

^rishcd  with  long  legs  behind,  and  brawny  thighs 

adapted  for  leaping,  yet  when  driven  from  their  holes 

they  shew  no  activity,  but  crawl  along  in  so  lifeless 

^  manner  as  easily  to  be  taken.   And  though  they  are 

Provided  with  a  curious  apparatus  of  wings,  yet  they 

^cvcr  exert  them,  even  when  there  seems  to  be  the 

Neatest  occasion.     The  males  only  make  their  shrill 

*^oise,  perhaps,  out  of  rivalry  and  emulation,  as  is 

*he    case    with  many  animals,    which   exert  some 

*P^ightly  note  during  their  breeding-time, 

^JVhen  the  males  meet  they  sometimes  fight  very 
"^fcely,  as  Mr.  White  foimd  by  some  that  he  put  into 
**^^  crevices  of  a  dry  stone- wall,  where  he  wished 
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to  have  them  settle.     For  though  they  seemed  d]> 
tressed  by  being  taken  out  of  their  kqowle^^e,  yet 
the  first  that  got  possession   of  the  chink$;  seized 
pn  all  that  were  obtruc^cd  upon  them^  with  a  vast 
row  pf    serrated   fangs.     With   their  strong  jaws, 
Ippthed  like  the  shears  of  a  lobster's  claws^  they 
perforate  and  round  their  curious  regular  cells,  hav- 
ing no  (ore  claws  to  dig  with,  like  the  mole  cricket* 
When  taken  in  the  hand  they  never  attempt  to  de- 
fend themselves^  though  armed  with  such  fqrmida- 
}^lc  weapons.     Of  such  herbs  as  grow   ^bout  the 
mouths  of  their  burrows  they  eat  indiscriminately, 
0nd  never  in  the  day-tinr^e  seem  to  stir  more  thao 
two  or  three  inches  from.  home.     Sitting  in  the  en- 
trance of  their  caverns  they  chirp  all  night  as  well 
as  day,  from  the  middle  of  the  month  of  M^y  to  the 
middle  of  July.     In  hot  weather,  when  they  are 
most  vigorous,  they  make  the  hills  echo;  aqdiptbc 
)Qr)ore  still  hours  of  darkness,  xnay  be  heand  to  a  very 
<x)nsiderable  distance. 

"  Not  n^any  summers  ago  (says  Mr.  White),  | 
endeavoured  to  transplant  a  colony  of  these  insects 
to  the  terrace  in  my  garden,  by  boring  deep  holes  in 
the  sloping  turf.  The  new  inhabitants  staid  some 
time  and  fed  and  sang ;  but  they  wandered  away  by 
degrees,  and  yvjere  heard  at  a  greater  distance  every 
morning  ;  so  that  it  appears  tliat  on  this  emergency 
they  made  use  of  their  wings  in  attempting  to  re- 
turn to  the  spot  froijo  .which  they  were  taken. 

"  One  of  these  crickets,  when  confined  in  a 
p^per  cage,  set  in  the  sun,  and  supplied  with  plants 
moi^t^QCsd  yvitb  water,  will  feed  and  thrive  j   and 
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become  ao  merry  and  loud  as  to  render  it  irksome 
t<}  be  in  the  same  room  ^itb  it.  If  th^  placit^  fu^ 
a^ot- wetted  it  will  die*. 

THE    MIGRATORY    LOCUST  f. 

Syria,  Egypt,  Persia,  and  almost  all  the  soqth  of 
sia,  are  subject  to  a  calamity  as  dreadful  as  vol- 
»ios  and   earthquakes  are  to  other  countries,    19 

• 

itig  ravaged  by  those  clouds  of  locusts,  so  pfl^jp 
entioned  by  travellers.     The  quantity  pf  these  iuw 
is  incredible  to  all  who  have  not  themfelvc^^ 
iljiessed  their  astonishing    numbers;    the   whol^ 
th  is  covered  with  them  for  the  space  of  ^ev^r^ 
leagues.    The  noise  they  make  in  browzing  on  ih^ 
trees   and  herbage,    may  be  heard  at  a  great   di- 
stance, and  resembles  that  of  an  army  foraging  in 
secret.  The  Tartars  themselves  are  a  less  destructive 
enemy  than  these  animals.     One  would  imagin^^ 
wJberever  they  have  appeared,  that  fire  had  followed 
their  progress.     WJberever  their  myriads  spread,  the 
▼Crdare  of  the  country  disappears,   as  if  a  curtain 
^Uid  been  removed ;    trees  and   plants,   stripped  of 
their  leaves,  and  reduced  to  their  naked  boughs  and 
^caiB,  cause  the  dreary  image  of  winter  to  succeecl 
^  an  instant,  to  the  rich  scenery  of  the  spring.— 
W^hen  these  clouds  of  locusts  take  their  flight,  to  sur- 
'^ount  any  obstacle,  or  to  traverse  more  rapidly  a 
^Jeacrt  soil,  the  heavens  may  literally  be  said  to  be 
^rt>6cured  with  them.     Happily  this  calamity  is  not 
^equcntly  repeated,  for  it  is  the  inevitable  forerun- 

^^^^^^-^— — "■ — "h -"* — — ^^^— — j^ ^-^  ^ ■  I      - "  ' — ' — — ^* 

"^  Natural  Histoqr  of  Sdbome*       f  Gryllusixiigratorius.  Linn. 
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ner  of  famine,  and  all  the  maladies  it  occai^oni.  The 
inhabitants  of  Syria  have  remarked  that  locusts  are 
always  increased  by  too  mild  winters,  and  that  they 
constantly  come  from  the  drfsert  of  Arabia.  From 
this  observation  it  is  easy  to  conceive  that  the  cold, 
not  having  been  rigorous  enough  to  destroy  their 
eggs,  they  multiply  suddenly,  and  the  herbage  &il* 
ing  them  in  the  immense  plains  of  the  desert,  in- 
numerable legions  issue  forth.  When  they  make 
their  first  appearance  on  the  frontiers  of  the  culti- 
vated country,  the  inhabitants  strive  to  drive  them 
off,  by  raising  large  clouds  of  smoke,  but  frequently 
their  herbs  and  wet  straw  fail  them.  They  then  dig 
trenches,  where  numbers  of  the  insects  are  buried ; 
but  their  most  efEcacious  destroyers  are  the  south, 
and  south-easterly  winds,  and  the  Locust-eating 
thrushes  *.  These  birds  follow  them  in  numerous 
flocks,  like  starlings,  and  not  only  greedily  devour 
them,  but  kill  as  many  as  they  can;  accordingly 
they  are  much  respected  by  the  peasants,  and  nobody 
is  ever  allowed  to  shoot  them.  As  for  the  south^ly, 
and^  south -easterly  winds,  they  drive  with  violence 
these  clouds  of  locusts  over  the  Mediterranean, 
where  such  quantities  of  them  are  sometimes 
drowned,  that,  when  their  carcases  are  thrown  on 
the  shore,  they  infect  the  air  for  several  days,  even 
to  a  great  distance. 

The  annals  of  most  of  the  warm  climates  arc  filled 
with  accounts  of  the  devastations  produced  by  the 
locusts.     They  seldom  visit  Europe  in  such  swarms 

*  Turdus  gryllivorus  of  Barrow* 
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as  formerly ;  yet  in  the  warmer  parts  of-  it  they  are 
still  formidable.  Those  that  have  at  uncertain  inter- 
vals visited  Europe,  in  our  memory,  are  supposed  to 
have  come  from  Africa. 

These  insects  are  bred  in  the  warm  parts  of  Asia 
and  Africa,  They  multiply  faster  than  any  other  ^ 
animals  in  the  creation,  and  are  truly  terrible  in  the 
countries  where  they  breed.  Some  of  them  have  at 
difrerent  times  been  seen  in  Britain,  and  great  mis- 
chiefs have  been  apprehended  :  but,  happily  for  us, 
the  coldness  of  our  climate  and  the  humidity  of  our 
soil  are  very  unfavourable  to  their  production ;  so 
that,  as  they  are  only  animals  of  a  year's  continu- 
ance, they  all  perish  without  leaving  a  young  gene- 
ration to  succeed  them. 

Locusts,  when  they  take  the  field,  are  said  to 
havc«a  leader,  whose  flight  they  observe,  and  to  whose 
motions  they  pay  a  strict  regard.  At  a  distance  they 
seem  like  a  dark  cloud,  which,  as  it  approaches^  al- 
most excludes  the  light  of  day.  It  often  happens 
that  the  husbandman  sees  them  pass  over  without 
doing  him  any  injury  ;  but  in  this  case  they  only 
proceed  to  settle  on  some  less  fortunate  country. 
Wherever  they  alight  they  make  dreadful  havoc 
among  the  vegetation,  destroying  even  the  leaves  of 
the  trees.  In  the  tropical  climates  their  presence  is 
not  attended  with  such  destructive  consequences  as 
in  the  southern  parts  of  Europe,  for  in  those  the 
vegetative  power  is  so  strong  and  active,  that  an  in- 
terval of  only  a  few  days  repairs  all  the  damage ;  but 
in  Europe  th'eir  ravages  cannot  be  obliterated  lill  the 

VOL.  Ill,  S 
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succeeding  year  *.  In  their  long  flights  to  this  part 
of  the  world  they  are  also,  from  the  extent  of  their 
journey,  nearly  famished,  and  therefore  more  vora- 
cious wherever  they  happen  to  alight. 

We  are  told  that  nearly  as  much  damage  is  occa- 
sioned by  what  they  touch,  as  by  what  they  devour. 
Their  bite  is  thought  to  contaminate  the  plants,  and 
either  to  destroy  or  greatly  to  weaken  their  vegeta- 
tion.    To  use  the  expression  of  the  husbandmen^ 
^^  They  burn  wherever  they  touch,  and  in  some  coun« 
tries  leave  the  marks  of  their  devastation  for  three  or 
four  years  afterwards."    When  dead  they  infect  the 
air  in  such  a  manner  that  the  stench  is  frequently  in- 
supportable. Orosius  tells  us,  that  in  the  year  of  the 
world  3800  Africa  was  infested  with  a  multitude  of 
locusts.     After  having  eaten  up  every  thing  that  was 
green,  they  flew  off  and  were  drowned  in  the  seaj 
where  they^  caused  siich  a  stench  as  could  not  have 
been  equalled  by  the  putrefying  carcases  of  a  hundred 
thousand  men. 

In  the  year  1650  a  cloud  of  locusts  were  seen  to 
enter  Russia   in   three  different   places;  and  from 


*  **  One  thing  which  always  surprized  me,**  says  Mr.  AdansoB^ 
in  his  Voyage  to  Senegal^  *Ms  the  amazing  rapidity  with  which  the 
sap  of  trees  in  this  country  repairs  any  loss  they  happen  to  sustain; 
and  I  was  never  more  astonished  than  when,  four  days  after  a 
terrible  invasion  by  the  locusts,  in  which  every  green  thing  was 
devoured,  I  saw  the  trees  covered  with  new  1  eaves  j  and  not  ap« 
pear  to  have  suffered  very  greatly.  The  herbaceous  plants  bore 
marks  of  the  devastation  somewhat  longer,  but  a  few  days  were 
•uificient  to  repair  every  mischief/' 


thence  they  spread  themselves  over  Polaad  and  )U- 
thuania  in  such  astonishing  multitudes  thai  the  ^r 
was  darkened,  and  the  earth  covered  with  1he>r  i|i\im^ 
bers«  In  some  places  they  were  seen  lying  dead# 
heaped  upon  each  other  to  the  depth  of  four  fe^ ;  ift 
others^  they  covered  the  surface  like  a  hlack  clotb  i 
the  trees  bent  with  their  weight,  and  the  damago 
that  the  country  sustained  exceeded  computation. 

In  Barbary, their  numbers  are  often  formidable;  and 
Dr.  Shaw  was  a  witness  of  their  devastations  there  in 
1724.  Their  first  appearance  was  in  the  latter  end 
of  March,  when  the  wind  had  been  soutberjy  for 
flometinie.  In  the  beginning  of  April,  their  num-* 
bers  were  so  increased  that^  in  the  heat  of  the  day^ 
large  swarms  appeared,  like  clouds,  and  darken*^ 
ed  the  sun.  In  the  middle  of  May  they  began  to 
disappear,  retiring  into  the  plains  to  deposit  their 
c^s.  In  June  the  young  brooiJ  came  forth,  forxn^ 
ing  many  compact  bodies  of'sevei^l  Imndred  yards 
square;  which,  afterwards  marching  forward, climb- 
ed the  trees,  walls,  and  houses,  devouring  tvcty  ve- 
getable that  was  in  their  way.  The  inhabitants,  to 
stop  their  progress,  formed  trenches  all  over  their 
fields  and  gardens,  which  they  filled  with  water. 
Some  placed  large  quantities  of  heath,  stubble,  and 
other  combustible  matter  in  rows,  and  set  them  oa 
fire  on  the  approach  of  the  locusts.  Tbis,  bow* 
ever,  was  all  to  no  purpose,  for  the  tranches  were 
quickly  filled  up  and  the  fires  put  out  by  the  irn^ 
mense  swarms. that  succeeded  each  ot^her. 

A  4ay  ^r  4wo  ^fter  one  of  these  w^  In  motion^ 
others^  that  were  jus(  hatched^  came  to  glean  after 

S  2 


260  THE   MIGRATOKT   LOCUST. 

them,  gnawing  off  the  young  branches,  and  the  very " 
bark'  of  the  trees.    Having  lived  near  a  month  in  this 
manner,  they  arrived  at  their  full  growth,  and  threw 
off  their  worm-like   stale  by  casting  their  skins. 
To  prepare  themselves  for  this  change  they  fi&ed 
their  hinder  parts  to  some  bush  or  twig,  or  corner 
of  a  stone ;  when  immediately,  by  an  undulating 
motion,  their  heads  would  first  appear,  and  sooa  after 
the  rest  of  their  bodies.     The  whole  transformatioa 
was  performed  in  seven  or  eight  minutes  time,  afler 
which  they  remained  for  a  little  while  in  a  weak^ 
state ;  but  as  soon  as  the  sun  and  air  had  hardened^ 
their  wings,  and  dried  up  the  moisture  that  remained^ 
afler  casting  off  their  sloughs,  they  returned  to  thei 
former  greediness,  with  an  addition  both  of  strengt 
and  agility.     But  they  did  not  long  continue  in  thl 
state  before  they  were  entirely  dispersed.     After  lay 
ing  their  eggs,  they  directed  their  course  northward 
and  probably  perished  in  the  sea*. 

Of  the  innumerable  multitudes  that  infested  th 
interior  of  Southern  Africa,  in  the  year  1797, 
iany  adequate  conception  can  be  formed.  Mr.  Bar 
row  says,  that  in  the  part  of  the  country  where  h 
then  was,  for  an  area  of  near  2000  square  miles,  th 
ivhole  surface  of  the  ground  might  literally  be  said  t 
be  covered  with  them.  The  water  of  a  very  wid 
river  was  scarcely  visible  on  account  of  the  dead  car 
cases  that  floated  on  the  surface,  drowned  in  th 
attempt  to  come  at  the  reeds  that  grew  in  it. 
They  had  devoured  every  blade  of  grass  and  eve 
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^en  berb  except  tbe  reeds.— They  are  not  however 

v^ithout  a  choice  in  their  food.     When  they,  says 

this  gentleman,  attack  a  field  of  com  just  come  into 

car,  they  first  mount  to  the  summit  and  pick  out 

every  grain  before  they  touch  the  leaves  and  stem. 

The  insect  seems  to  be  constantly  in  motion  and  to 

have  some  obgect  in  view.  When  the  larvae,  for  these 

are  much  more  voracious  than  the  perfect  insects,  are 

on  a  march  during  the  day,  it  is  utterly  impossible  to 

turn  the  direction  of  the  troop,  which  is  generally 

with  tbe  wind.     Towards  the  setting  of  the  sun  the 

inarch  is  discontinued,  when  the  troop  divides  into 

companies  that  surround  tbe  small  shrubs  or  tufts  of 

•grass,  or  ant-hills,  and  in  such  thick  patches  that 

"they  appear  like  so  many  swarms  of  bees;  and  in  this 

manner  they  rest  till  day-light.     At  these  times  it  is 

"that  the  farmers  have  any  chance   of  destroying 

4bem,  which  they  are  sometimes  able  in   a  great 

measure  to  effect  by  driving  among  them  a  flock  of 

two  or  three  thousand  sheep  ;  by  the  restlessness  of 

tbese    great  quantities   of  them    are  trampled  to 

death. 

The  year  1797  was  the  third  of  their  continuance 
in  Sneuwberg,  and  their  increase,  according  to  Mr. 
33arrow*s  account,  had  far  exceeded  that  of  a  geome* 
trical  progression  whose  ratio  is  a  million. 

For  ten  years  preceding  their  present  visit  this 
cjistrict  was  entirely  free  from  them.  Their  former 
^xit  was  somewhat  singular:  all  the  full-grown  in- 
jects were  driven  inta  the  sea  by  a  tempestuous 
Xiorth-west  wind,  and  were  afterwards  cast  upon  the 
l>eacb^  where  it  is  said  they  formed  a  bank  of  tbreft 
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or  four  feet  high  that  extended  a  distance  of  near 
fifty  English  miles ;  and  it  iis  asserted,  that  when  tbif 
mass  became  putrid,  and  the  wind  was  at  south-^osti 
the  stench  was  sensibly  felt  in  several  parts  of  Sneuw- 
berg,  distant  at  least  a  hundred  and  fifty  miles  *•  . 

In  the  year  1754  and  the  three  subsequent  years 
great  devastations  were  committed  in  Spain  by  the 
locusts:  of  this  the  best  account  extant  is  written  by 
Don  Guillermo  Bowles,  and  published  in  Dillon^s 
travels  through  that  country.  His  description  of 
the  mode  in  which  the  species  is  propagated  ia  ex- 
ceedingly curious. 

^^  The  female  (he  says)  when  she  lays  her  eggs, 
which  are  generally  about  forty  in  num'ber^  retires 
to  some  solitary  place  under  ground^  where  by  her 
sagacity  she  secures  them  from  the  intemperance  of 
the  air,  as  well  as  from  the  more  immediate  danger 
of  the  plough  or  spade,  one  fatal  blow  of  which  wooM 
destroy  all  her  hopes  of  a  rising  generation. 

^^  The  manner  of  her  building  the  cell  is  this: 
Jh  the  hinder  part  of  her  body,  nature  has  provided 
her  with  a  round  smooth  instrument,  eight  lines  in 
length,  which  at  its  head  is  as  big  as  a  writing  quill, 
diminishing  to  a  hard  sharp  point,  hollow  within  like 
Ihe  tooth  &  a  viper,  but  only  to  be  seen  with  a  lens. 
At  the  root  of  ibis  vehicle  there  is  a  cavity,  with  a 
kind  of  bladder  contfiining  a  glutinous  matter  of 
the  same  colour  bat  without  the  consistency  or  te- 
nacity of  that  of  the  silk-worm,  as  I  found  by  an  ex- 
periment,  made  for  the  purpose,  by  an  infpsion  in 

*  Barrow's  Travels,  p.  257, 
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vinegar,  for  several  days,  without  any  effect.  The 
orifice  of  the  bladder  corresponds  exactly  with  the 
instrument  which  serves  to  eject  the  glutinous  mat- 
ter. It  is  hid  under  the  skin  of  the  belly,  and  its 
interior  surface  is  united  to  the  moveable  parts  of  the 
belly,  and  can  partake  of  its  motions,  forming  the 
most  admirable  contexture  for  every  part  of  its  ope- 
rations, as  she  can  dispose  of  this  ingredient  at  plea- 
sure, and  eject  the  fluid,  which  has  three  very  essen- 
tial properties:  first,  being  indissoluble  in  water,  it 
prevents  the  young  from  being  drowned ;  next,  it 
resists  the  heat  of  the  sun,  otherwise  the  structure 
would  give  way  and  destroy  its  inhabitants ;  lastly,  it 
is  proof  against  the  frost  of  winter,  so  as  to  preserve 
a  necessary  warmth  within.  For  greater  security, 
this  retreat  is  always  contrived  in  a  solitary  place  :  for 
though  a  million  of  locusts  were  to  light  upon  a  cul- 
tivated field,  not  one  would  deposit  her  eggs  there  ; 
but  wherever  they  meet  a  barren  and  lonesome  situ- 
ation, they  are  sure  to  repair  to  it  to  lay  their  eggs.'* 
One  would  imagine  that  so  horrid  an  insect  as  the 
locust  would  never  be  thought  of  as  food  for  man; 
and  yet  it  is  an  undoubted  fact,  that  in  several  parts 
of  Africa  the  people  eat  them.  They  are  dressed  in 
different  ways;  some  pound  and  boil  them  with 
milk  ;  others  only  broil  them  on  the  coals,  and  think 
them  excellent  food.  "  There  is  no  disputing  about 
tastes  (says  Mr.  Adanson)  :  for  my  part,  1  would 
willingly  resign  whole  clouds  of  locusts  to  the  ne- 
groes of  Gambia,  for  the  meanest  of  their  tishcs*.'* 


*  AdaQ8on*8  Voyage  to  Senegal* 
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In  this  tribe,  the  head  is  extended  forward,  and 
is  hollow  and  inflated.  The  antennae,  consisting  of 
two  joints,  the  outer  one  of  which  is  globular,  are 
seated  below  the  eyes.  The  rostrum  or  beak  *  is  four- 
jointed,  and  inflected  or  bent  inwards  under  the  body. 
The  legs  are  not  formed  for  leaping. 

THE    GREAT    LAXTERN-FLY  f . 

This  is  the  most  vivid  of  all  the  luminous  insecfs, 
It  affords  a  light  so  great,  that  travellers  walking  by 
night  arc  said  to  be  enabled  to  pursue  their  journey 
with  suflScient  certainty,  by  one  or  two  of  them  tied 
to  a  stick,  and  carried  in  the  manner  of  a  torch.  .  It 
is  common  in  many  parts  of  South  America,  and  is 
described  by  Madam  Mcrian  in  her  superb  work  on 
the  insects  of  Surinam.  She  gives  an  entertaining 
account  of  the  alarm  into  which  she  was  thrown  by 
the  flashing  which  proceeded  from  them  in  the  dark, 
before  she  had  been  apprized  of  their  shining  na* 
ture. 

^'  The  Indians  once  brought  me  (says  she),  be- 
fore I  knew  that  they  shone  by  night,  a  number  of 
these  Lantern-flies,    which  1   shut  up  in  a  lai^ 


^  This  is  a  jointed  sheatb^  situated  in  the  mouthy  and  contain* 
ing  setae  or  bristles^  used  in  extracting  juices  for  food,  and  for  some 
otb^r  purposes.  f  Fulgora  lanternaria.    Liim^ 
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wooden  box.  In  the  night  they  made  such  a  noise 
that  I  awoke  in  a  fright,  and  ordered  a  light  to  be 
brought,  not  being  able  to  guess  from  whence  the 
noise  proceeded :  as  soon  as  I  found  that  it  came 
from  the  box,  I  opened  it,  but  was  still  more  alarm- 
ed, and  let  it  fall  to  the  ground  in  my  fright,  at  see- 
ing a  flame  of  fire  come  out  of  it ;  and  as  many  ani- 
mals as  c^me  out,  so  many  different  flames  appeared. 
When  I  found  this  to  be  the  case,  I  recovered  from 
my  alarm,  and  again  collected  the  insects,  much  ad- 
miring their  splendid  appearance."  The  light,  she 
adds,  of  one  of  these  insects  is  suflficjently  bright  that 
a  person  may  see  to  read  a  news- paper  by  it*. 

The  light  emitted  by  this  Fire-fly  proceeds  en- 
tirely from  the  hollow  part,  or  lantern,  of  the  head  ; 
no  other  part  of  the  animal  being  luminous  f.  Dr. 
Parwin  conjectures  that  the  use  of  this  light  ismerel/ 
to  prevent  the  insects  from  flying  against  objects  i6 
the  night,  and  to  enable  them  to  procure  their  sUs- 
tenance  in  the  dark.  He  seems  however  not  to  have 
considered,  that  very  few  of  the  numerous  train  of 
nijght-insects  are  ix)ssessed  of  this  luminous  property, 
and  yet  all  the  functions  of  these  arc  performed  with 
perfect  regularity.  Its  most  essential  use  is  no  doubt, 
as  in  the  other  luminous  tribes,  to  point  out  the  sexes 
to  each  other,  serving  in  them  the  same  purpiise,  iii 
this  respect,  as  the  voice  in  the  larger  animals. 

The  head  in  this  species  is  large,  and  somewhat 
oval.     The  wings  arc  variegated ;  and  the  lower  pair 

*  Merian's  Suripam,  tab.  49.    f  Shaw*a  Nati  Mis.  u  tab.  37* 
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$8  marked  each  with  a  large  oceltated  or  eye-like  spot. 
Soonetimes  the  insect  is  sten  of  three  or  four  inches 

ia  length. 


THE  CICADiE. 


These  insects  are  found  in  various  parts  both  of 
the  new  and  old  continent,  where  they  subsist  ala)0st 
wholly  on  the  leaves  of  trees  and  other  vegetable  sub- 
stances. They  are  furnished  with  a  hard  and  homy 
proboscis  or  tube  in  which  is  contained  a  very  slender 
sucking  pipe.  The  former  is  not  much  unlike  a  gim- 
let in  form,  and  is  used  by  them  in  boring  through 
the  bark  of  trees  for  the  purpose  of  extracting  their 
juices.  With  this  proboscis  they  also  bore  holes  in 
the  small  and  tender  twigs  of  the  exterior  branches, 
in  which  they  deposit  their  eggs  sometimes  to  the 
amount  of  six  or  seven  hundred.  ,  Each  cell  does 
not  contain  more  than  from  twelve  to  twenty,  80 
that  by  this  means  they  often  do  much  damage  to 
the  trees  which  they  frequent. 

The  chrysalids  of  these  insects  are  not  torpid, 
as  in  many  others,  but  have  six  legs,  and  differ  from 
the  parent  in  having  only  the  rudiments  of  wings. 
They  are  exceedingly  active,  and  in  general  run  and 
leap  about  upon  the  trees  with  great  sprightliness. 

1  he  males  o!  the  perfect  insects  make  a  chirping 
noise,  of  use  in  alluring  the  females.  Some  natu« 
ralists  suppose  that  this  noise  is  caused  by  tbt  flap- 


ping  of  the  lamellae  agsiiirt  the  abdomen :  others 

by  the  rustling  of  the  segments  of  the  body  in  the 

contractile  motion  of  that  part;  and  Beckmann,  that 

it    is  caused  by  the  beating  of  the  body  and  legs 

ag-ainst  the  wings.      The  lamellae  on  examination 

do    not  appear  to  have  sitfficrent  freedom  of  motioa 

to  produce  such  a  sound. 

JL  'hose  of  the  hottest  climates  make  the  loudest 
noi3c  From  the  papers  of  Mr.  Smeathman,  who  re- 
sided a  considerable  time  in  Africa,  it  appears  that 
Sonne  are  so  loud  as  to  be  heard  to  the  distance 
of  tialf  a  mile ;  and  that  the  singing  of  one  of  them 
m  a  room  will  immediately  silence  a  whole  com- 
pany. Professor  Thunberg  says,  that  one  of  the  Ja- 
vanese species  makes  a  noise  as  shrill  and  piercing 
^s  if  it  proceeded  from  a  trumpet. 

Several  of  the  species  were  known  to  the  antients, 

^^^o    made   them  the  emblems    of  eternal  youth. 

They  deemed  them  creatures  beloved  both  by  Gods 

^'^d  men;  and  indulged  many  poetical  fictions  con- 

^^^•ning  them,  but  particularly  that  they  subsisted 

Only  on  dew.     The  Athenians  wore  golden  Cicadae 

^^     their  hair  to  denote  their  national  antiquity,  or 

^'^a.t  like  these  creatures  they  were  the  first-born  of 

*^^  earth.     Anacreon,  addrefling  one  of  them,  de- 

P'ots  in  glowing  colours  the  felicity  that  they  were 

"Oiversally  supposed  to  enjoy. 

Happy  crsature  t  What  below 
Can  more.happy  live  than  thou  ? 
Seated  on  thy  leafy  throne, 
(Summer  wtfttes  the  verdant  crown) 
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Sipping  o*er  the  pearly  lawn 
The  fragrant  nectar  of'  the  dawn ; 
Little  tales  thou  lov'st  to  sing. 
Tales  of  mirth — an  insect  king. 
Thine  the  treasures  of  th^  field. 
All  (hy  own  the  seasons  yield  ; 
Nature  paints  thee  for  the  year. 
Songster  to  the  shepherds  dear : 
Innocent,  of  placid  fame. 
What  of  man  can  boast  the  same  ? 
Thine  the  lavished  voice  of  praise. 
Harbinger  of  fruitful  days; 
Darling  of  the  tuneful  Nine, 
Phcebus  is  thy  sire  divine ; 
Phoebus  to  thy  notes  has  giv'n 
Music  from  the  spheres  of  heav'n ; 
Happy  most,  as  first  of  earth. 
All  thy  hours  are  peace  and  mirth ; 
Cares  nor  pains  to  thee  belong. 
Thou  alone  art  ever  young  5 
Thine  the  pure  immortal  vein. 
Blood  nor  flesh  thy  life  sustain ; 
Rich  in  spirits,  health  thy  feast, 
Thou'rt  a  demi-god  at  least. 

The   Cicadas  have   an    inflected    rostrum, 
bristle-shaped  antennae.     The  wing-cases  are  m 
branaceous,  and  decline  along  the  sides  of  the  b 
Their  legs  are  in  general  formed  for  leaping. 

THE    WAX-FORMING    CICADA*. 

This  is  a  singular  insect,  and  deserving  of  s 
attention  both  as  an  object  of  curiosity  and  fron 


*  Cicada  limbatt. 


THE   WAX-FORMING    CICADA.  269 

S  aTiportance  in  domestic  economy.     It  is  found  both 
the  countries  of  the  East  and  in  America.     Its 
ing-cases  are  green,  margined  with  red,  and  de- 
^)^ed;  and  the  interior  ones  spotted  with  black, 
n  the  variety  figured  and  described  by  Sir  George 
Taunton,  these  are  whitish,  margined  with  black,and 
^L\e  a  row  of  black  spots  on  the  posterior  edge. 

The  larvae  are  elegant  and  beautiful  creatures, 
rid  to  their  labours  the  Chinese  arc  indebted  for  the 
ine  white  wax  that  is  so  much  esteemed  in  the  East- 
dies.  1  hey  form  a  sort  of  white  grease  which 
taches  to  the  branches  of  trees,  hardens  there,  and 
comes  wax.  It  is  scraped  off  in  the  autumn, 
cited  on  the  fire,  and  strained :  it  is  then  poured 
*  n  to  cold  water,  where  it  coagulates  and  forms  into 
cr^les.  In  appearance  it  is  white  and  glossy,  and 
ixmixed  with  oil  is  used  to  make  candles,  for  which 
pt^rpose  it  is  thought  greatly  superior  to  bees- wax. 

The  insects  are  white  when  young,  and  it  b  then 
tl^st  they  make  their  wax.  When  old,  they  are  of  a 
blackish  chesnut  colour,  and  form  little  pelotons  on 
the  branches  of  trees*  These  at  first  are  each  of  the 
Size  of  a  grain  of  millet;  towards  the  beginning  of 
tbe  spring  they  increase  in  bulk  and  spread;  they 
fire  attached  to  the  branches  like  grapes,  and,  at  first 
•'Sht,  the  trees  that  bear  them  appear  loaded  with 
^''Uit.  About  the  beginning  of  May  the  inhabit- 
^*^*s  gather  them,  and,  having  enveloped  them  in 
ttiG  leaves  of  a  species  of  broad-leaved  grass, 
*^spend  them  to  the  trees.-  At  the  end  of  June, 
^^d  in  July,  the  pelotons  open,  and  the  insects  com*e 
*^^^h,  crawl  about  the  Jeaves,  and  form  their  wax. 
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Sir  George  Staunton  says  of  these  insects,  tfiat  h§ 

• 

saw  them  busily  employed  upon  the  small  branches 
•of  a  shrub,  that  in  its  general  habit  bad  a  consider^ 
able  resemblance  to  privet.  They  did  not  much 
exceed  the  size  of  the  domestic  fly,  and  were  of  a 
very  singular  structure.  They  were  in  every  part 
covered  with  a  kind  of  white  powder:  and  the 
branches  they  most  frequented  were  entirely  whiten* 
:ed  by  this  substance,  strewed  upon  them« 

THE  AMERICAN  LOCUST*^ 

This  species  of  Cicadse  is  at  all  times  very  com* 
mon  in  Pennsylvania,  but  at  certain  periods  (gene- 
rally of  fourteen  or  fifteen  years)  the  numbers  are 
so  immense  that  they  have  obtained  the  general 
appellation  of  Locusts. 

Towards  the  end  of  April  they  emerge  from  the 
ground;  and  their  appearance  is  always  to  be  pre- 
dicted by  the  swine  searching  for  them.  The 
swarms  are  sometimes  so  great,  that,  in  the  placed 
from  whence  they  have  arisen,  the  earth  appears  al- 
most as  full  of  holes  as  a  honey-comb.  They  always 
leave  the  ground  during  the  night.  On  their  first 
coming  out,  they  are  in  their  pupa  5tate ;  but  vciy 
soon  afterwards  the  back  bursts,  and  the  flying  insects 
disengage  themselves  from  their  case.  For  a  little 
while  they  are  entirely  white,  with  red  eyes,  and  seem 
very  weak  and  tender ;  but  by  the  next  day  they  at- 
tain their  full  strength  and  perfection,  being  of  a  dark 


■^^T^» 


^  Cicada  septendecim*    Lmn» 
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brown  edottr^  with  four  finely  varied,  transparent 
wingcu 

'  They  are  very  active,  fiying  about  from  tree  to 
tree  with  great  agility.  Tbe  female  is  directed  to 
tbe  male  by  the  loud  chirping  noise  that  be  has,  in 
common  with  others  of  the  Cicadae.  She  lays  her 
j^gs  about  the  latter  end  of  May,  piercing  for  this 
purpose  the  tender  twigs  of  trecis  with  the  dart  from 
ber  taiU  «With  this  she  is  able  to  penetrate  the 
wood  in  a  surprisingly  expeditious  manner,  crowding 
it  for  the  length  of  two  or  three  inches  full  of  eggs, 
ranged  in  dose  lines,  with  from  twelve  to  eighteen  in 
each.  She  always  darts  to  the  pith  of  the  branch, 
in  order  that  the  insect '  when  it  proceeds  from  the 
egg  may  6nd  food  proper  for  its  tender  state. 
When  mature  the  young  creep  fi)rth,  drop  off,  and 
make  their  way  into  the  ground  to  prepare  for  a 
tchange.  Here  they  are  sometimes  found  at  the  depth 
of  two  feet  or  upwards. 

For  the  sake  of  experiment,  some  of  the  eggs  of 
this  species  about  the  usual  time  of  hatching  were 
taken  out,  and  spread  upon  a  table.  In  about  an 
hour  tbey  cracked,  and  it  was  very  entertaining  to 
observe  how  the  little  insects  contrived  to  disengage 
themselves  from  the  shell.  When  they  had  got  clear 
from  all  incumbrances,  they  ran  about  very  briskly, 
evidently  searching  for  a  repository  in  the  earth  *. 

Very  shortly  after  attaining  their  perfect  state  they 
are  to  be  found  spread  over  the  country  for  many 
■miles  round.  They  are  excessively  voracious,  and  do 


/ 
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Phil.  Tran.  Tol.liv.  p.  65.  tab.  8. 
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infinite  damage  in   their  periodical  swarmings  to 
both  orchard  and  forest  trees :   and  were  it  not  fur 
the  number  and  variety  of  their  enemies,  and  the  na- 
turally short  duration  of  their  lives,  the  inhabitants 
would  often  suffer  from  them  all  the  horrors  of  fa- 
mine.    It  seems  to  have  been  of  these  insects  that 
Mr.  Hughes  says  such  vast  swarms  were  bred  or 
came  into  the  island    of  Barbadoes  in   the  year 
1734-5,    that  they  destroyed  almost  every    green 
and  tender  plant.     So  great  was  the  destruction  that 
they  caused^  especially  among  the  potatoc  vines^  on 
whose  roots  the  poor  people  chiefly  subsisted^  and 
such  the  scarcity  of  food  occasioned  by  them,  par- 
ticularly in  the  parish  of  St.  Philip,  that  a  collection 
was  made  for  these  sufferers  through  the  rest  of  the 
island  *. 

Domestic  fowls  are  fond  of  them ;  and  even  some 
of  the  American  squirrels  become  fat  with  them  at 
the  times  when  they  are  very  abundant.  The  In- 
dians also  pluck  off  their  wings  and  boil  the  bodies 
for  food. — It  is  said  that  they  may  be  kept  from  tht 
trees  by  suspending  on  the  branches  pieces  of  tow 
impregnated  with  a  mixture  of  brimstone  and  train 
oil. 

THE  DLACK-HEADED  FROGtfOPPER  f. 

The  larvsD  or  grubs  of  this  insect  discharge  from 
their  bodies  upon  the  branches  and  leaves  of  plants 
a  kind  of  frothy  matter  (called  by  the  country  peo- 


*  Natural  History  of  Barbadoes.         f  SYN0NyM8.«->Cicad» 
jpumaria.    Zrw/i.-— Cuckoo-spit  or  Froth-worm,^ 
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pl^   in  ^any  parts  of  England  Ciickoo-spit),  in  the 
tnidst  of  which  they  constantly  reside,  probably  for 
shelter  against  the  rapacity  of  such  stronger  insects 
as     ^^rduld  otherwise  prey  upon  them.     Nature  has 
afforded  this  kind  of  defence  to  the  insects,  as  their 
nalced  and  soft  bodies  might  otherwise  very  easily 
be    injured;  perhaps  also  the  moisture  of  this  foam 
niay  serve  to  screen  them  from  the  sultry  beams  of 
the     sun.     On  removing  the  foam  the  grub  is  dis«« 
<»vered  underneath ;  but  it  will  not  remain  long 
uncovered.  It  soon  emits  fresh  foam  that  again  hides 
*t  from  the  eye  of  observation.     It  is  in  the  midst  of 
this  foam  that  the  larva  goes  through  its  metamor- 
phosis to  a  chrysalis,'  and  a  winged    insect.     This 
'^^ay  be  observed  by  any  person    who  is  careful 
Enough  to  watch  when  the  froth  begins  a  little  to 
Subside.     At  this  time  he  must  put  the  insect  with 
^ts  leaf  under  a  glass.    The  froth  degenerating  to  a 
^hite  filAi  fixes  the  creature  to  the  leaf:  soon  after 
^nis  the  fly  may  be  seen  first  putting  out  its  head, 
^^d  afterwards  by  degrees  its  body.     As  soon  as  the 
^'•c-part  is  out,  a  small  protuberance  will  be  per- 
^^ivfed  on  each  side,,  which  every  moment  growing 
^•■ger,  will  soon  appear  to  be  the  wings  of  the  fly 
^^  folding  by  degrees.      In  about  a  quarter  of  an 
^^r  the  whole  change  is  completed,  the  fly  is  li- 
^^^ted,  its  wings  are  extended  over  its  body,  and 
*^G   fine  silver-like  case  of  the  larva,    wi\h  all  its 
S^  and  other  apparatus,  will  be  seen  left  behind. 
-The  perfect  insect  is  of  a  brown  colour,  and  has 
.  ^    *te  upper  wings  two  lateral  whitish  spots.     It 
Very  common  in  meadows,  2ec.  and  is  so  ^^\V^ 
a.  ///.  T 
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that  wTien  attempted  to  be  caught  it  will  scnnetiiiMt 
spring  to  the  distance  of  two  or  thre^  yards* 


THE  CIMICES. 


The  rostrum  of  the  Cimices  or  Bugs  is  inflected; 
and  the  antennae  are  longer  than  the  thorax.  They 
have  four  wings  folded  cross-wise,  the  upper  ones 
Gormceous  on  the  upper  part.  The  back  is  flats  and 
the  legs  are  formed  for  running. 

The  larvae  differ  from  the  perfect  insects,  id  little 
else  than  the  want  of  wings.  Many  of  them  infest 
plants,  on  which  they  live;  and  in  which  they  lay 
their  eggs.  Several  of  the  species  are  voracious,  and 
spare  scarcely  any  other  insects  that  they  can  con- 
quer. They  glut  themselves  with  the  blood  of  aoi- 
mals;  destroy  caterpillars,  flies,  and  even  beetles,  the 
hardness  of  whose  elytra  would  seem  to  be  proof 
against  all  their  attacks ;  the  incautious  naturalist 
may  also  himself  sometimes  experience  the  severity 
of  their  nature, 

THE    BED  BUG*. 

The  Bed  Bug,  which  is  a  nauseous  and  trouble- 
some inhabitant  of  most  houses  in  large  towns,  i* 
singular  in  having  neither  wings   nor  wing-cases. 

*  CImex  kctohrios*    lAim. 
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It  runs  about  with  considerable  activily  in  tbc 
night,  to  suck  the  blgod  of  pcrsonji  that  arc  asleep, 
gliding  itself  by  day  in  crevices  and  oihcr  rctirc4 
places. 

It  is  supposed  to  have  been  first  introduced  to  i[i\s 
p^untry  an  the  fir  timber  that  vyas  brought  ovqr  tp 
ir^build  IiOfidon  after  it  had  suiTercd  by  the  great 
fire.;  for  it  is  generally  ^aid  thftt  Bugs  were  not 
known  in  England  before  that  time,  and  many  of 
them  were  found  almost  immediately  afterwards  in 
the  new'huilt  houses. 

Their  most  favourite  food  is  blood,  dried  paste, 
U%tf  deal,  beach,  osier  and  some  other  kirxls  of  tim- 
ber, the  sap  of  which  they  suck  ;  and  on  any  of  tht^se 
they  are  able  to  exist.  They  will  not  feed  on  nok, 
.walnut,  cedar  or  mahogany  ;  for.  several  pairs  th.it, 
ibr  the  sake  of  experiment,  were  confined  with  thise 
Jttnds.ofwood,  soon  died,  whilst  those  kept  with  the 
X>tbers  continued  to  thrive  through  tbc  whole  year. 

The  female  generally  lays  about  fifty  eggs  at  9 
-timc^,  which  are  white,  and,  when  protruded,  arcco- 
vered  with  a  viscous  matter,  which,  aftcrvvanis  hard- 
ening, sticks  them  firmly  to  the  place  where  they 
are  deposltecL  These  arc  usually  hatched  in  about 
three  weeks.  The  first  time  of  l.Mying  is  in  March, 
•the  others  in  May,  July  and  September  :  so  that, 
?from  every  female  hug  that  outlives  the  sea'^on,  as 
many  as  two  hundred  younp^  may  be  produced.  Thus 
'is  the  excessive  increase  of  these  nauseous  animals  to 
-be  accounted  for,  where  proper  care  is  not  taken  in 
destroying  them. 

m 

'■■    The  young  are,  for  sometime  after  they  first  e»- 
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cape  from  the  egg,  perfectly  white,  but  they  gent* 
rally  become  brown  in  the  course  of  about  three 
weeks.  In  eleven  weeks  they  are  at  full  growttr. 
They  are  then  very  watchful  and  cunning  creature^; 
and  so  fierce  among  their  own  species,  that  they  will 
sometimes  contend  with  the  utmost  fury ;  and  in 
their  combats  they  seldom  leave  off  till  either  one 
or  both  of  the  animals  are  killed.  Spiders  arc  very 
fond  of  them,  and  often  seize  them  for  food. 

In  order  to  clear  a  house  of  Bugs  the  leading  point 
is  cleanliness  in  every  respect,  for  this  is  their  greatest 
annoyance,  and  by  this  alone  their  increase  is  to  be 
materially  checked.     The  first  young  begin  to  burst 
from  the  eggs  early  in  spring,  frequently  even  k 
February.     At  this  season  it  is  that  the  greatest  at* 
tention  is  required.    The  bed  infested  by  them  ought 
to  be  stripped  of  all  its  furniture,  which  should  be 
washed,  and  if  linen  even  boiled,  or  if  stuflf  hot- 
pressed.     The  bedstead  should  be  taken  in  pieces, 
and  dusted,  and  washed  with  spirits  of  wine  in  all 
the  joints  and  crevices,  for  it  is  in  these  parts  prin- 
cipally that  the  females  deposit  their  eggs.     This 
done,  all  the   cavities,   &c.    should   be  well  filled 
with  the  best  soft  soap,  mixed  up  with  verdigrease 
and  Scotch  snufF.     On  this  composition  the  young 
will  immediately  feed,  after  leaving  the  egg^  (if  any 
escape  the  cleansing,)  and  will  be  destroyed,  tA  will 
also  such  of  the  old  ones  as  happen  to  be  left. 

Bugs  abound  in  all  the  hot  climates,  from  whence 
most  of  oar  merchant  vessels  are  over-run  with  them. 
This  accounts  for  their  exireme  numbers  in  all  the 
sea-port  towns  of  this  country,  and  particularly  in 
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Hie  metropolis ;  being  conveyed  thither  in  clothes, 
packages,  &c*  Hence  appears  the  great  necessity  of 
exanrrining  carefully  every  thing  brought  from  such 
vessels  into  the  houses. 

Deal  and  beech  boanJs  should  by  all  means  be  re- 
moved^ as  should  also  evi^ry  thing  that  is  fixed  to 
a  bed  by  means  of  paste,  as  these  afford  them  both 
shelter  and  food.  Oak  and  mahogany  are  probably 
the  best  kinds  of  wood  to  use,  as  the  closeness  of 
their  texture  allows  the  animals  but  an  uncomforta- 
ble situation. 

It  is  supposed  that  Bugs  do  not  altogether  lie 
torpid  during  the  winter,  but  that  in  the  cold  weather 
they  require  less  nutriment,  and  therefore  that  they 
are  not  tempted  to  come  so  oflen  out  of  their  re- 
treats. 

CIMEX   PARADOXUS. 

'^  That  singular  insect  the  Cimex  Paradoxus, 
which,"  says  Dr.  Sparrman,  "  I  have  described,  and 
of  which  I  have  given  a  drawing  in  the  Swedish 
Transactions,  I  discovered  at  this  place  (the  Cape  of 
Good  Hope)  as  at  noon -tide  I  sought  for  shelter 
among  the  branches  of  a  shrub,  from  the  intolerable 
heat  of  the  sun.  Though  the  air  was  now  extremely 
still  and  calm,  so  as  hardly  to  have  shaken  an  aspen 
leafj'yet  I  thought  I  saw  a  little  withered,  pale, 
crumpled  leaf,  eaten  as  it  were  by  caterpillars,  flitting 
from  the  tree.  This  appeared  to  me  so  very  extra- 
ordinary, that  I  thought  it  worth  while  suddenly  to 
quit  my  verdant  bower  in  order  to  contemplate  it ; 
and  I  could  scarcely,  believe  my  eyes,  when  I  saw  a 

T3 
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live  insert,  in  shape  and  colour  re^rnblirlg  the  fn§- 
riicnf  of  a  withefed  leaf,  with  the  edges  turned  up  ancj . 
rnt»cn  away,  a^  it  were,  by  caterpillar^,  and  at  the 
sa  iC  time  all  over  beset  with  pnrklcs.  Nature,  by 
t!ji*5  peeuli'ir  foTn,  has  certainly  extremely  well  de* 
fen'ile'^,  and  concraled,  as  it  were  in  a  rhask,  tbifi  ifl- 
scct  from  bird-'  and  its  other  diminutive  foes  ;  in  alj 
p^nhahility  with  a  view  to  its  preservation,  and  to 
e  »  pUn  it  for  some  important  office  in  the  system  of 
hrr  economy  ;  a  svstem  with  which  we  are  too  little 
acquainted,  in  general  too  little  investigate,  and,  in 

• 

every  part  of  it,  can  never  sufficiently  admire  with 
thnt  respect  and  adoration  which  we  owe  to  tb? 
great  aatboi  of  nature  arid  ruler  of  the  dnivefse*.** 


THE  APHIDES. 


TiJE  minute  animals  that  compose  this  singular 
liliie  infest  Vuiious  plants,  and  often  in  numbers  so 
great,  as  to  consume  their  juices  and  prevent  tbcir 
growth.  They  are  sometimes  winged,  and  some- 
times dcbtitute  of  wings,  without  any  distinction  of 
sex.  In  the  si)ring  they  are  viviparous,  producing 
the  yoniig  alive;  and  in  the  autumn  they  are  ovipa- 
rous,  depositing  their  eggs,  like  most  otlier  injects, in 
p!aee>i  where  they  remain  secured  through  the  wio- 
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till  the  ensuing  spring,  when  they  are  hatched, 
n  these  insects  we  have  also  another  surprising 
viation  from  the  general    laws  of  nature,  in  on© 
xTiprcgnation  of  the  female  being  sufficient  for  nine 
enerations^  without  any  further  assistance  of  the 
ale. 

Their  rostrum,  the  sheath  of  which  is  composed  of 

ve  joints,  is  inflected.     The  antennae  are  tapering 

nd  longer  than  the  thorax.     They  have  either  four 

i«gs,  or  are  entirely  destitute  of  them.    At  the  ab- 

omen  are  two  obtuse  erect  horns  ;   and  the  tail  is 

ometimes  terminated  by  a  small  style. 

The  larvae,  chrysalids  and  perfect  insects  cannot 
e  distinguished. 

THE    ROSE    APHIS*. 

This  insect,  which  is  well  known  by  the  name  of 
ofe-huse^  is  generally  of  a  green  colour ;  with  the 
ip  of  the  antennas  and  horns  black.     The  tail  is 
ointed  and  without  a  style. 

Towards  the  beginning  of  February  if  the  weather 

s  sufficiently  warm  to  make  the  buds  of  the  rose-tree 

well  and  api)ear  green,  these  species  of  Aphis  will  be 

ound  on  them  in  considerable  abundance.     They 

re  now  produced  from  small  black  oval  eggs  which 

deposited  in  autumn  on  the  last  yearns  shpot^ 

f  after  their  appearance  the  weather  becomes  cold, 

Imost  the  whole  of  them  suffer,  and  the  trees  are, 

r  that  year,  in  a  great  measure  freed  from  them. 

Those  that  withstand  the  severity  of  the  weather 
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serdom  arrive  at  their  full  growth  before  April,  wfaen^ 
after  twice  casting  their  skins,  they  usually  begin  to 
breed.     It  then  appears  that  they  are  allfenialesy  and 
each  of  them  produces  a  very  numerous  progeny,  and 
that  without  any  intercourse  with  a  male  insect.— 
These,  though  themselves  produced  from  eggs,  are 
viviparous.  Theiryoungwhen  they  firstcome  from  the 
parent  insects  are  each  enveloped  in  a  thin  membrane 
that  has  the  appearance  of  an  oval  egg.  This  apparent 
egg  adheres  by  one  extremity  to  the  mother,  while 
the  young  Aphis  proceeding  from  it   extends  the 
other,  by  this  means  gradually  drawing  the  ruptured 
membrane  over  the  head  and  body  to  the  hind  feet. 
During  the  operation,  and  for  some  time  afterwards, 
the  forepart  of  the  head  adheres  by  the  viscous  matter 
about  it  to  the  tail  of  the  parent.     Thus  suspended. 
it  soon  entirely  frees  itself  from  its  former  envelop-- 
xnent  ;  and  when  its  limbs  become  a  little  strength- 
ened, it  is  set  down  on  some  tender  shoot,  andthere^ 
left  to  provide  for  itself. 

In  the  spring  months  there  appear  but  these  two 
generations  of  the  Aphis :   the  warmth  of  summer 
however  produces  no  less  than  five.     One  of  these 
appears  in  May,  and  the  months  of  June  and  July 
supply  each   two  more.     The  insects  of  the  May 
breed  cast  their  skins  twice,  and  the  others  three  or 
four  times  according  to  the  warmth  of  the  season. 
When  the  heat  has  been  sufficiently  great  and  the 
food  in  tolerable  plenty,  the  first  change  has  been 
observed  to  take  place  in  about  ten  days  after  their 
production. 

Early  in  June  some  of  the  third  generation,  which 
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« 

^m^ve  produced  about  the  middle  of  May,  after  casting 
their  bst  covering  discover  four  erect  wings  much 
longer  than  their  bodies.  The  formation  of  the 
wings  secins  to  depend  not  on  sexual  distinction^ 
nor  even  on  the  original  structure  of  the  insects,  so 
much  jBLS  on  the  quantity  and  quality  of  the  nourish* 
mejnt  with  which  they  arc  supplied.  Few  of  those 
on  succulent  shoots  have  wings,  while  those  of  tha 
same  generation  on  the  less  tender  branches  are  most 
of  them  winged.  Some  time  before  they  come  to  their 
full  growth,  it  is  easy  to  discern  which  of  them  will 
have  wings,  from  a  remarkable  fullness  of  the  breast. 
When  the  last  covering  is  rejected,  the  wings,  which 
were  before  folded  in  a  very  narrow  compass,  gra- 
dually extend  in  a  most  beautiful  manner  to  their 
proper  size  and  dimensions.  All  the  following 
breeds  are  winged. 

In  the  autumn  the  eighth,  ninth,  and  tenth  gene- 
rations are  produced,  two  in  August,  apd  the  last 
about  the  middle  of  September.  The  two  first  re- 
semble the  summer  breeds,  but  the  third  differs  very 
greatly  from  all  the  rest.  Although  all  the  Aphides 
which  have  hitherto  appeared  have  been  females,  in 
this  tenth  generation  several  male  insects  are  found. 
The  females  have  at  first  the  appearance  of  the  sum- 
mer insects  ;  but  in  a  few  days  their  colour  changes 
from  green  to  yellow,  and  gradually,  before  their 
full  growth,  to  orange.  These  yellow  females  are 
destitute  of  wings;  The  males,  when  they  first  ap- 
pear, are  of  a  reddish  brown,  but  have  afterwards, 
when  they  begin  to  thicken  about  the  breast,  a  dark 
line  along  the  middle  of  the  back.    They  come  to 
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their  full  growth  in  about  three  weeks,  and  then 
casting  their  last  skin  appear  in  every  part  exQcpt  the 
wings  of  a  bright  yellow.  They  soon  however  be** 
cocne  dark  brown.  The  wings  become  transparent, 
and  at  length  are  in  appearance  not  unlike  very  fine 
black  gauze.  The  females  very  soon  begin  to  deposit 
their  eggs,  which,  if  possible,  is  always  done  near 
the  buds  of  the  branches,  that  the  future  young  may 
be  the  more  easily  supplied  with  nourishment.  Some 
of  them  continue  laying  their  eggs  till  the  beginning 
of  November :  these  are  oval,  and  when  first  pro- 
truded are  green,  but  they  soon  become  perfectly 
black.  They  adhere  to  the  branches  on  which 
they  are  deposited,  by  the  viscous  matter  that  at  first 
surrounds  them.  These  eggs  remain  through  the 
winter  till  the  ensuing  spring  before  they  arc 
hatched. 

If  these  insects  had  not  many  enemies,  their  in- 
crease in  summer  would  be  so  great  as,  by  wounding 
and  exhausting  the  tender  shoots  of  the  trees,  some- 
times to  suppress  their  vegetation.  Among  their 
enemies  one  of  the  principal  is  a  small  black  spe- 
cies of  Ichneumon  fly^  with  a  slender  body  and 
long  antennc3y  which  darts  its  pointed  tail  into  the 
bodies  of  the  Aphides,  and  at  the  same  time  depo* 
sits  in  each  an  egg.  This  egg  afterwards  produces 
a  worm,  which  feeds  on  the  body  of  the  insect  till  it 
has  acquired  its  full  growth,  when  it  undergoes  its 
change,  and  entirely  destroys  this  its  nidus. 

After  a  mild  spring  most  of  the  species  of  Aphis 

*  The  Ichneumon  Aphidum  of  Linnaeui. 
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^come  so  numerous  ps  to  do  considerable  injury  to 
the  trees  on  which  they  are  found.  The  best  mode 
of  remedying  this  evil  is  to  lop  off  the  infected 
shoots  before  the  insects  are  greatly  multiplied,  ne- 
peating  the  same  operation  before  the  time  that  the 
eggs  are  deposited.  By  the  first  pruning  a  very  nu- 
merous present  increase  will  be  prevented,  and  by 
the  second,  the  following  yearns  supply  may  in  a 
^grcat  measure  be  cut  oft*. 


THE  COCfflNEAL  INSECTS. 


.  These  are  an  extremely  fertile  race,  and  many  of 
Ihem  are  very  troublesome  in  stoves  and  greea- 
))ouses.  The  females  fix  themselves  and  -adhere 
almost  immoveably  to  the  roots,  and  sometimes  to 
^e  branches  of  plants.  Some  of  them,  having  tbui 
^xed  then)selves,  lose  entirely  the  form  and  appear** 
ance  of  insects;  their  bodies  swell,  their  skin 
stretches  and  becomes  smooth,  and  they  so  much 
resemble  some  of  the^gails  or  excrescences  found  on 
plants  as  often  to  be  mistaken  for  such.  After  this 
change  the  abdomen  serves  only  as  a  kind  of  shell 
or  covering  under*  which  the  e^s  arc  concealed. 
Others,  though  they  arc  likewise  thus  fixed,  preserve 
the  form  of  insects  till  they  have  laid  their  eggs  and 
perish. 

^  Richardson  on  JVphidcs« .  FUL  Traa.  vol.  Ixi.  p.  liz. 
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A  kind  of  down  or  cotton  grows  out  of  their 
belly,  which  serves  to  make  the  nest  in  which  they 
deposit  their  eggs. — Most  of  the  species  found  in 
our  hot-houses  have  been  brought  over  with  exotic 
plants  from'  other  climates. 

The  rostrum  or  trunk  is  seated  on  the  breast ; 
and  the  antennae  are  thread-shaped>  or  of  equal  thick- 
Bess  throughout.  The  abdomen  is  terminated  b? 
four  or  six  light-coloured  bristles.  The  male  has 
two  erect  wings,  but  the  females  have  none. 

THE    LAC    COCHINEAL*. 

The  head  and  trunk'  of  this  insect  seem  to  fbrm 
one  uniform,  oval,  compressed  red  body,  somewhat 
of  the  shape  and  size  of  a  very  small  louse,  con- 
sisting of  twelve  transverse  rings.  The  back  is  keel- 
shaped,  and  the  belly  flat.  The  antennae  are  half 
the  length  of  the  body,  filiform,  and  diverging, 
sending  off  two  and  sometimes  three  diverging 
hairs.  The  tail  is  a  little  white  point,  from  whence 
proceed  two  horizontal  hairs  as  long  as  the  body« 

Mr.  Kerr,  who  has  given  a  minute  account  of 
these  insects  in  the  Philosophical  Transactions,  says 
that  he  has  often  observed  their  birth,  but  could 
nevier  see  any  of  them  with  wings,  nor  was  he  ever 
able  to  remark  any  distinction  in  the  sexes  :  owing, 
he  confesses,  most  probably  to  the  minuteness  of  the 
objects,  and  the  want  of  proper  glasses. 

They  are  produced  from  the  womb  of  the  parent 
in  the  months  of  November  and  December.     For 

♦  Coccus  Ficiils,  Liftn. 
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•ome  time  they  traverse  the  branches  of  the  trees 
upon  which  they  were  produced,  and  then  fix  them* 
•elves  on  the  succulent  eKtremities  of  the  young 
shoots.  By  the  middle  of  January  they  are  all  fixed 
an  their  proper  situations,  and^  though'  they  jiop^ 
show  no  marks  of  life,  appear  as  plump  a&  before^ 
The  limbs,  antennas  and  bristles  of  the  tail  are  no 
longer  to  be  seen.  Around  their  edges  Ihey  are  en- 
vironed with  a  sub-pellucid  gelatinous  liquid,  which 
seems  to  glue  them  to  the  branch.  The  gradual  ac*> 
cumulation  of  this  liquid  at  length  forms  a  complete 
cell  for  the  insect,  which  takes  place  about  the 
middle  of  March.  The  insect  is  now,  in  appearance, 
an  oval  smooth  red  bag,  without  life,  about  the  size 
of  a  small  American  Cochineal  insect,  emarginated 
at  the  obtuse  end,  and  full  of  a  beautiful  red  liquid. 

In  October  and  November  twenty  or  thirty  small 
#val  eggs,  or  rather  young  grubs,  are  to  be  found 
i;vitbin  the  red  fluid  of  the  mother.  When  this  fluid 
is  all  consumed  the  young  insects  pierce  a  hole 
through  the  external  covering,  and  walk  off  one  by 
one,  leaving  their  nidus  behind.  This  nidus  is  that 
.^vhite  membranaceous  substance  found  in  the  empty 
shells  of  the  Stick  Lac. 

These  insects  are  found  on  only  four  different 
kinds  of  trees,  the  principal  of  which  are  the  Ficus 
religibsa  and  Ficus  Indica  of  Linnasus. 

They  generally  fix  themselves  in  such  numbers  and 
so  close  to  each  other,  that  scarcely  more  than  one  fe- 
male in  six  has  room  to  complete  her  cell :  the  others 
die,  and  become  the  food  of  various  insects.  The  ex- 
treme branches  of  the  above  trees  appear  as  if  they 
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were  covered  with  a  red  dust,  and  tbeiriap  isfref 
quently  so  much  exhausted  that  the  adjoining  parts 
-wither  away. — ^The  sap  of  the  trees  seems  much  al- 
lied to  the  cell  of  the  Coccus^  so  that  it  appears  Ae 
liave  undergone  very  little  change  by  its  fonnatim ' 
into  these  shells. 

These  insects/  which  in  the  East  Indies  have  the 
flame  of  Gum  Lac,  are  principally  found  un  the 
Irees  of  the  uncultivated  mountains  on  both  sidn 
of  the  Ganges,  where  nature  has  been  so  hountifDli 
ihat,  were  the  consumption  many  times  greater  than 
it  now  is,  the  markets  would  be  fully  supplied.  Tbe 
only  trouble  is  in  breaking  down  the  branches  and 
carrying  them  to  market* 

The  price  in  the  year  1 7  8 1  of  GumLac  in  Dacca  w« 
only  twelve  shillings  for  the  hundred  pounds  weight, 
notwithstanding  its  being  brought  from  a  very  great 
distance,  as  the  greatest  part  of  it  is  collected  in 
Assam*  The  best  Lac  is  of  a  deep  red  colour.  If 
it  is  pale,  and  pierced  at  the  top,  the  value  dimi- 
nishes, because  tbe  insects  have  left  their  cells, 
and  consequently  it  can  be  of  no  use  as  a  dye; 
though  probably  it  may  be  of  more  value  as  a 
varnish. 

Stick  Lac  is  the  natural  state.  When  the  cells 
are  separated  from  the  sticks,  broken  into  small  pieces, 
and  appear  in  a  granulated  form,  they  are  called  &^ 
Lac.  This  liquefied  by  fire  and  formed  into  cakes 
is  Lump  Lac.  When  the  cells  are  liquefied,  strained, 
and  formed  into  thin  transparent  laminse,  the  sub- 
stance has  the  name  of  Shell  Lac. 

Of  the  Shell  Lac  the  natives  of  the  Eastern  coun^ 
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tried  n||ke  ornamental  rings,  to  decorate  the  aroisof 
the  females*  They  also  form  it  into  beads^  necklace3t 
and  other  female  ornaments. 

.  This  substance  was  formerly  used  in  medrctne^' 
but  it  is  now  confined  principally  to  the  making 
of  sealing- wax^  and  to  japanning,  painting,  and 
dyeing*. 

THE  AMERICAN  COCHINEAL  •|'.* 

.  This  Cochineal,  so  useful,  when  properly  prepared, 
to  painters  and  dyers,  is  a  native  oi  South  America^ 
where  it  is  found  on  several  species  of  Cactus, .  pat'* 
ticularly  the  Cactus  Opuntia,  or  Prickly  Pear-tree* 
In  Jamaica  these  insects  are  also  now  pretty  common^ 
but  they  are  generally  understood  to  have  been 
introduced  from  America.  The  heavy  rains,  how- 
ever, that  the  West  India  islands  are  subject  tOj 
render  the  industry  of  the  natives  in  breeding  and 
rearing  them  frequently  fruitless. 

The  Cochineal  made  at  the  Brazils  was  observed 
by  Mr.  Barrow,  one  of  the  gentlemen  who  attended 
the  late  Embassy  to  China »  to  be  produced  from  an 
insect  somewhat  differing  from  the  Coccus  Cacti  of 
liinnaeus.  •^  The  insect  of  Rio  (says  this  gentle- 
man) is  convex,  with  legs  of  a  clear  bright  red,  in 
both  male  and  female,  and  the  antennae  moniliform 
or  bead-Jike.  The  male  is  a  delicate  and  beautiful 
insect,  the  cx>lour  of  the  whole  body  a  bright  red, 
nearly  resembling  the  pigment  usually  called. red 
lake.     Thcj  breast  is  elliptical,  and  slightly  attached 


*  Phil.  Tran.  vol,  Ixxi.  p.  374.         t  Coixui  Cacti,  limu  ' 
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to  the  head.  The  antennae  are  about  balftfai^ength 
of  the  body.  The  legs  are  of  a  more  brillratit  ltd 
than  that  of  the  other  parts.  Two  fine  white  fila- 
ments, about  three  times  the  length  of  the  insect^ 
project  from  its  belly  or  abdomen.  The  wings  are 
two,  erect,  of  a  faint  straw  colour,  and  of  a  very  de- 
licate texture.  The  female  has  no  wings,  is  el- 
liptic in  its  form,  and  convex  on  both  sides,  but 
chiefly  so  on  the  back,  which  is  covered  with  a 
white  flowny  substance  resembling  the  finest  cotton. 
The  abdomen  is  marked  with  transverse  rugae  or  fur- 
rows. The  mouth  is  situated  in  the  breast,  having' 
a  brown  beak,  ihclitiing  to  a  purple  tint,  that  pene- 
trates the  plant  on  which  the  insect  feeds.  Its  sis 
legs  are  of  a  clear  bright  red.'* 
•  When  the  young  insects  are  arrived  at  their  full 
growth  they  adhere  to  the  leaf  of  the  Cactus  in  a 
torpid  state ;  and  it  is  at  this  period  that  they  are 
taken  from  the  plant  for  use.  "  Twice  or  thrice  a 
week  the  slaves  appropriated  to  this  employment  go 
among  the  Cactus  plants,  and  pick  off  carefully,  with 
a  bamboo  twig  shaped  somewhat  into  the  form  oft 
pen,  every  full-grown  insect  they  can  find,  with*, 
many  not  yet  arrived  to  their  perfect  state ;  the  con- 
sequence of  which  is,  that  the  plants  are  never  1»V 
stocked  w  ith  insects,  many  of  the  females  being  d^ 
stroyed  before  they  had  deposited  their  young.  Tb 
natives  of  Mexico  pursue  a  method  very  difiTeref 
As  soon  as  the  periodical  rains  are  over,  *and  the  we- 
ther is  warmer,  as  well  as  drier,  they  fix  on  tl'^ 
prickles  of  the  Cactus  leaves  small  parcels  of  ti^ 
finest  moss,  scrung  as  nests  to  contain  each  ten  ^ 
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ozen  full-grown  female  insects.    These^  in  the 

rse  of  a  few  days^  bring  forth  an  innumerable 

of  young,  spreading  themselves  over  the  leaves 

branches  of  the  plant,  till  they  become  attached 

*tliose  spots  which'  they  find  most  favourable  for 

s«3.f>plying  nutritious  juice ;  where,  soon  acquiring 

tb^ir  full  growth,  they  remain  motionless,  and  then 

arc^  ^theredofFfor  use;  a  sufficient  number  being 

always  left  for  the  production  of  new  broods. 

**  The  insects  are  soon  converted  into  cochineal 
by   a  very  simple  process  ; — but  if,  in  corporeal  sief^ 
frmnce^  the  poor  beetle  feels  a  pang  as  great  as  when 
^   giant  dieSf  this,  process  is  not  more  simple  than  it 
is  cruel.    The  insects,  which  were  collected  in  a 
wooden  bowl,  are  thickly  spread  from  thence  upon 
0-  flat  dish  of  earthenware,  and  placed  alive  over  a 
charcoal  fire,  where  they  are  slowly  roasted  until  the 
dowtiy  covering  disappears,  and  the  aqueous  juices 
of  the  animal  are  totally  evaporated.     During  this 
operation,  the  insects,  are  continually  stirred  about 
vith  a  tin  ladle,  and  sometimes  water  is  sprinkled 
^pon  them,  to  prevent  absolute  torrefaction,  which 
^ould  destroy  the  colour,  and  reduce  the  insect  to 
*  Coal;. but  a  little  habit  teaches  when  to  remove 
t^Cm  from  the  fire.     They  then  appear  like  so  many 
"^fk,  round,  reddish  grains,  and  take  the.  name  of 
^^^H^hineal,  preserving  so  little  the  original  form  of 
^'^^  insect,  that  this  precious  dye  was  long  known 
'  *^d  sought  in  Europe  before 'naturalists  had  deter- 
mined whether  it  was  an  animal,  vegetable,  or  mineral 
^^bstance.*' 

It  seems  by  no  means  improbable  that  a  Cochineal 
>OL.  iir.  •  U 
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more  pure  than  what  is  produced  from  the  iihksc^ 
might  be  prepared  from  some  of  the  plants  on  whioil 
it  feeds.  There  is  also  no  reason  for  supposing  tbi|t 
we  might  not  also  prepare  it  from  our  Eugliad. 
species^  which  bear  a  great  fesemblaoce  to  (hoait 
of  America^  if  only  a  proper  and  judicious  mao^^ 
ment  was  adopted. 

It  has  been  computed,  that  there  are  imported  int^ 
Europe,  in  the  course  of  trade,  no  less  than  etgiA 
hundred  and  eighty  thousand  pounds  weight  of  co- 
chineal annually. 

THE    EUJEIOPEAN    COCHINEAL*. 

m 

.  This  species  of  Cochineal  is  .among  the  vaHoW 
and  valuable  prodtictions  with  which  the  beneficent 
hand  of  nature  has  enriched  the  dominiofis  ofSfiaiob 
Like  the  rest  of  the  genus,  it  is  found  sticUiig  tQ 
the  branches  apd  leaves  of  trees,  particularly  to 
those  of  a  small  species  of  oak  about  two  feet  fajig^ 
the  Quercus  coccifera  of  Linnseus,  that  grows  19 
Spain,  Provence,  Langucdoc,  and  along  the  sboiti 
of  the  Mediterranean. 

In  the  month  of  March  it  is  to  be  seen  in  its  iin( 
state  no  bigger  than  a  grain  of  millet,  fixed  to  tlM^^ 
tree  and  scarcely  able  to  crawK    It  soon  become^^ 
immoveable  :  at  this  period  it  increases  very  muc 

• 

in  size.     It  now  bears  considerable  resemblance  ^ 
a  vegetable  excrescence,  being  covered  over  with 
down  that  adheres  on  all  sides  to  the  tree.  Its  figu 


*  Synonyms.— Coccus  Ilicls.  iJ»».— Grana  Kcrmes.  ScacJ^ 

Grain.   D:lUn, 


k    not  unlike  that  of  a  small  sloe.     Its  growth  is 

Cdrifinpleted  in  April,  when  it  attains  a  round  shape, 

art  <A  is  about  the  size  of  a  pea,  of  a  reddish  colour^ 

an  ^dM,  appearing  as  if  filled  with  discoloured   blood. 

Tc^'^vards  the  end  of  May  it  is  seen  to  be  full  of  eggs 

rars^ed  under  the  belly  in  •the  down  that  covers  its 

\y.     After  laying  its  6ggs  here  it  soon  dies,  ad- 

iig  sfiH  to  its  position,  and  rendering  to  its  proi 

y  i  further  isirvice  by  shielding  them  from  thft 

i*ioSemeticy  iaf  the  weather  or  th6  hostile  attacks  of 

otHie^  insects.    Each  of  the  femafl<i^  will  som^etime^ 

^^oiduoe'  60  many  as  two  thousand  yeiing^ 

TTbe  poor  people  of  tnany  6f  thfe  provinces  6b» 
a  subsisteneis  by  collecting thcfSfe  iilseetsfor  sale; 
ill  Drder  to  fntk  them  off  the  branched  with 
greaEtor  facility,  many  of  them  sufibiP  the  liails  of  theit 
fi'njgcffe  to  grow  td  a  great  length,    ttt  ^ome  yeixk 
a  slim  athoiEinting  td  littte  less  th^n  thirty  thbiis^ 
^Uwi  {^rt  thousand  pbutids  sterling)  has"  been  pro^ 
^oed  to  the  iHhabitmifs  b(  Oii6  district  in  Spaih 
^In  the  salfe  of  thb  inscibt.    But  being  used  only  A 
Wt  ingredient  in  dyeing  purple^  it  has  been  muc& 
'  ^<t^1«c(ed  dince  the  intraduetion  of  the  Americaii 
Cochineal  ♦^ 


■«■■ 
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LEPIDOPTEROUS  INSECTS*- 


THE  present  order  contains  only  three  tribes 
the  Butterflies,  Motbs^  and  Hawk-Motbs.  These 
are  all  produced  from  Caterpillars^  by  a  change  that 
is  common  to  all  the  insect  species.  The  caterpil- 
lars proceed  from  eggs  ;  and  those  of  the  Butterflies 
in  particular  are  so  numerous^  that  in  the  spring  of 
the  year  the  leaves  and  tenderest  stems  of  plants 
are  sometimes  perfectly  crowded  with  them. 

Their  bodies  are  composed  in  general  of  twelve 
membranaceous  rings^  which  sufficiently  distinguish 
them  from  all  such  reptiles  as  bear  the  least  resenv* 
blance  to  them.  Their  head  is  scarcely  to  be  distin- 
guished from  the  body  but  by  its  containing  an 
openings  in  which  are  twd  jaws,  each  armed  with 
a  very  large  and  thick  tooth.  The  number  of  their 
feet  varies  with  their  size  and  form.  .  Along  the 
sides  are  arranged  holes  or  tracheae  through  which 
they  breathe. 

Caterpillars  arc  in  general  extremely  voracioaSy 
some  of  them  eating  more  than  double  tbeir  own 
weight  in  a  day,  without  suffering  any  inconve^ 
nience  from  it ;  for  the  digestive  powers  of  all  ani- 
mals are  proportioned  not  so  much  to  their  size  as 

■ 

to  the  duration  of  their  lives. 


This  is  the  third  of  the  Linnean  orders  of  insects. 
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They  often  change  their  skin  without  materially 
altering  their  shape,  till  at  last  they  put  on  one  very 
di£ferent  from  atl  the  rest..     In  this  state  they  have 
the  name  of  Aurelia  or  Chrysalis;  and  in  it  all  the 
parts  of  their  future  form  are  visible,  but  so  very  soft 
and  delicate,  that  the  least  touch  discomposes  them. 
Though  dormant  and  entirely  helpless,all  their  mem- 
bers are  now  completely  formed,  and  they  only  wait 
"(lie  acquisition  of  a  shell  to  defend  them  from  ex- 
ternal injuries^  and  suffer  them  to  commence  their 
ight. 

The  production  and  manners  of  these^  in  this 
late^  imperfect  animals  afford  much  matter  both  for 
imusement  and  instruction.     We  cannot  therefore 
ismiss  the  subject,   without  descending  a  little  into 
history  of  the  manners  of  some  of  the  species. 
Aboiit  the  middle  of  summer  a  butterfly  deposits 
three  to  four  hundred  eggs  on  the  leaf  of  a  tree^ 
Aom  each  of  which,  in  a  few  days^  a  young  cater« 
j^lar  proceeds.  The  eggs  are  no  sooner  hatched,  than 
"(lie  young  begin  to  form  a  common  bubitation..  They 
spin  silken  threads,  which  they  attach  to  one  edge  of 
the  leaf^  and  extend  to  the  other.     By  this  operation, 
they  make  the  two  edges  of  the  leaf  approach  each 
other,  and  form  a  cavity  resembling  a  hammock,  in 
8  short  time  the  concave  leaf  is  completely  roofed 
with  a  covering  of  silk.  Under  this  tent  the  animals 
live  together  in  mutual   friendship  and  harmony. 
When  not  disposed  to  eat  or  to  spiq,  they  rehire  into 
their  tent.     It  requires  several  of  these  habitations  tp 
contain  the  whole.     According  as  the  anima^  ia- 
crease  in  sij^e^  the  number  of  their  tents  is  augti\^uX.^d% 

U3 
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But  these  are  only  temporary  and  partial  lectg^ 
inents,  constructed  for  noutual  convenience,  liU  (he 
caterpillars  are  in  a  condition  to  build  one  won 
i^cious^  which  will  be  sufficient  to  contain  the 
whole.  Atter  gnawing  one  half  of  the  substance  of 
such. leaves  as  happen  to  be  near  the  end  of  aoino 
twig  or  sutiall  branchy  they  begin  their  great  woriu 
In  constructing  this  new  edi^ce,  or  net,  the  caterpik 
lars  encrust  a  considerable  part  of  the  twig  with  wMta 
silk.  In  the  same  manner  they  cover  two  or  three 
of  such  leaves  as  are  nearest  to  the  termination  o^lbe 

m 

twrg.  They  then  spin  silken  coverings  of  greater 
dimensions,  in  which  they  inclose  the  two  or  three 
leaves,  together  with  the  twig«  The  nest  is  now  aa 
spacious^  that  it  is  able  to  contain  the  whole  com« 
munity,  every  individual  of  which  is  employed  in  the 
common  labour.  These  nests  are  too  frequently  seen 
in  autumn  upon  the  fruit*trees  of  our  gardens.  Tkcy 
are  still  more  exposed  to  observation  in  aimer,  when 
the  leaves  which  formerly  concealed  maay  of  thorn 
arc  fallen.  They  consist  of  large  bundles  of  white 
silk  and  withered  leaves,  v^ithout  any  regular  or  con* 
&tant  form.  Some  6t  them  are  flat,  others  roundish; 
but  none  of  them  are  destitute  of  angles.  By  dif- 
ferent plain  coverings  extended  from  the  opposite 
sides  of  leaves  and  of  the  twig,  the. internal  part  o( 
the  nest  is  divided  into  a  n^imber  of  different  apart- 
ments. To  each  of  these,  which  seem  to  be  very 
irregular,  there  are  passages  by  which  the  caterpillars 
can  either  go  out  in  quest  of  food,  or  retire  m  the 
evening,  or  during  rainy  weat-her.  The  silken  cu* 
venngs^  by  repeated  layers,  beconie  at  last  sa  thiok 
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and  stnongi  that  they  resist  all  the  attacks  of  the 
wind,  and  all  the  injuries  of  the  air,  during  eight  or 
nine  months. 

About  the  beginning  of  October,  or  when  the  frost 
commences,  the  whole  community  shut  themselves  • 
up  in  the  nest.  During  the  winter  they  remain  im- 
moveable, arid  seemingly  dead ;  but,  when  exposed 
to  heat,  tbey  soon  discover  symptoms  of  life,  and 
begin  to  creep.  In  this  country,  they  seldom  gooiit 
df  the  nest  till  the  middle  or  end  of  April.  When 
tbey  shut  themselves  up  for  the  winter,  they  are  very 
small ;  but,  after  they  have  fed  for  some  days  in 
spring  upon  the  young  and  tender  leaves,  they  find 
the  nest  itself,  and  all  the  entrances  to  it,  too  small 
fbr  the  increased  size  of  their  bodies.  To  remedy 
this  inconvenience,  these  creatures  know  how  to 
enlarge  both  the  nest  and  its  passages,  by  addrtionaf 
operations  accommodated  to  their  present  state.  Into 
these  new  lodgings  they  retire  when  they  want  to*  re* 
pose,  to  screen  themselves  from  the  injuries  of  the 
weather,  or  to  cast  their  skins.  In  fine,  after  casting 
their  skins  several  times,  the  time  of  their  dispersion 
arrives.  From  the  beginning  to  near  the  end  of 
Jfune,  they  lead  a  solitary  life.  Their  social  dispo- 
sition is  no  longer  fek.  Each  of  them  spins  a  pod  of 
coarse  brownish  silk.  In  a  few  days  they  are  changed 
into  chryselids,  an*  m  eighteen  or  twenty  days  more 
arc  transformed  into  butterflies. 

The  modes  adopted  by  caterpillars  to  screen 
themserv^es^  from  observation  are  as  various  as 
they  are  interesting  and^  eu^ou^.  Many  of  thenl 
feed  endtMed  witbia  the  steibs  of  berbaceous^  plismts  s 

U4 
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others  in  the  branches  or  trunks  of  trees  ;  a  few  with-- 
in  fruits  and  the  buds  of  flowers  ;  some  on  the  roots 
of  plants ;  others  again  float  on  the  surface  of  the 
water,  between   the  leaves    of  aquatic    vegetables, 
woven  around  them  with  inimitable  art ;  and  a  very 
great  number  escape  our  notice,  by  taking  th&ir  nou« 
rishment  only  in  the  night.     And  though  many  feed 
on  the  leaves  of  plants  and  trees  in  the  day-time,  yet 
some,  as  if  conscious  of  the  similarity  of  their  cdour 
to  that  of  the  undersides  of  the  leaves,  and  of  the 
safety  they  derive  from  attaching  themselves  thereto, 
are  seldom  to  be  seen  but  in  that  situation.     Many  of 
the  moths  whose. colours  bear  resemblance  to  those 
of  the  trunks  or  branches  of  trees,  frequently  fix 
themselves  there  and  remain  niotionless  for  several 
hours  together.     In  these  situations,  a  person  unac- 
customed to  them  would  not  hesitate  to  pronounce 
them,  from  a  little  distance,  the  mere  rugosities  of 
the  bark. 

These  various  modes  of  eluding  our  sight,  added 
to  the  uncertainty  of  breeding  many  species  when 
procured,  have  prevented  our  being  acquainted  with 
the  larvds  of  the  far  greater  part  of  the  lepidopterous 
insects. 


THE  BUTTERFLY  TRIBE. 


.  These  elegant  insects  feed  on  the  nectar  of  floor- 
ers, and  the  moisture  exuding  from  plants  and  trees, 
which  they  extract  by  means  of  their  long  proboscis  oc 
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tongue.  Their  caterpillars  are  sometimes  smooth, 
and  sometimes  thickly  covered  with  hair  ;  and  their 
chr}'salids  are  naked,  quiescent,  and  attached  to 
trees  or  other  substances,  by  filaments  proceeding 
cither  from  the  tip  or  the  middle  of  their  bodies. 

Their  antennae  become  thicker  towards  the  tip 

than  in  any  other  part,  and  generally  end  in  a  knob. 

TThe  wings  when  at  rest  are  erect,  the  upper  edges 

xneeting  together  over  the  body.     They  are  entirely 

diurnal  animals. 

THE  LARGE  GARDEN  WHITE  BUTTERFLY** 

This  is  a  common  species,  and  often,  in  its  ca- 
'ierpillar  state,   very  destructive  to  our  cabbage  arid 
^cauliflower  plants.  The  caterpillars  seem  almost  con- 
£ned  to  these  plants,  on  which  they  are  generally  to 
fce  found  in  great  numbers  from  June  to  October* 
T^he  Butterflies  first  appear  on  wing  in  the  middle 
of  May,  and  about  the  end  of  the  same  month  lay 
Hheir  eggs  in  clusters  on  the  under  sides  of  cabbage 
leaver.     In  a  few  days  after  the  caterpillars  come 
:fbrth;  and  continue  to  feed  together  till  the  end  of 
Jfune,  when  they  are  at  their  full  growth.     They 
then  traverse  about  in  search  of  convenient  places 
to   fix   themselves    under,   where  also,   after  their 
^7,hange,   the  chrysalids   may  be  sheltered.     When 
^uch  arc  found,  they  each  fix  their  tail  by  a  web,  and 
^^arry  a  strong  thread  of  the  same  round  their  body 
•M^ear  the  head  ;  and,  thus  firmly  secured,  hang  a  few 

ours,  when  the  chrysalis  becomes  perfectly  formed. 


*  PapiUo  Srassicae.— Xfffff. 
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and  divested  of  the  caterpillar's  skin*  In  fourteen 
days  after  this  the?  fly  is  on  the  wing.  The  cater- 
pillars of  this  latter  brood  arrive  at  full  growth  and  * 
change  to  chrysalids  in  September^  in  which  state 
they  remain  through  the  winter  till  the  beginning  of 
the  following  May.  During  this  time  we  often  sec 
them  hanging  under  the  copings  of  garden  walls^ 
under  pales,  and  in  other  places  where  they  can  have 
tolerable  shelter  from  the  inclemency  of  th§  wea- 
ther. 

■ 

The  general  colour  of  this  Butterfly  is  white,  but 
the  male  differs  from  the  female  in  having  a  few 
dark  spols  on  his  wings  *. 

■ 

THE  MARSH  FRITTILARYf. 

The  Marsh  Frittilary  is  a  small  Butterfly  not 
more  than  an  inch  and  a  half  across  the  broadest 
part  of  its  expanded  wings.  Its  colour  is  a  brownisB 
orange,  variegated  with  yellow  and  black,  in  a  small 
pattern.  The  pnder  sides  of  the  wings,  are  lighter, 
and  chiefly  orange'  and  yellow.  It  is  sometimes 
called  Greasy  or  Dishclout  Frittilary,  from  these 
under  sides  having  always  a  greasy  appearance. 

The  caterpillars  arc  to  be  seen  in  some  particular 
situations  in  September  in  great  abundance-  They 
keep  together  under  the  cover  of  a  fine  web,  which 
they  spin  to  defend  themselves  from  the  inclemency 
of  the  weather,  and  in  the  protection  of  this  they 


*  Lcwin,  p.  Ivi.  tab.  25,  f  Synonyms.— Papilio  artemia. 
/tf  V/Vi/zj— Greas)^  Frittilary  or  Difcfhclout.  Harris.  >  Mawb 
Frittilary.     Lnuin, 
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pass  the  winter  months.  During  this  time  they  are 
«o  nearly  reduced  to  a  torpid  state  as  to  require  na 
food,  nor  do  they  venture  out  of  their  general  cover* 
ing  till  invited  by  the  warmth  of  the  spring.  As 
they  afterwards  increase  in  size  they  spread  abroad 
in  search  of  food;  but  their  local  attachment  is 
very  remarkable,  for  neither  the  caterpillar  nor  even 
the  butterfly  will  stray  far  from  the  place  where  it  was . 
bred.  Numbers  of  the  latter  m'ay  Sometimes  be  ob* 
served  on  wing  in  a  small  spot  of  swampy  or  marsh 
land,  when  not  one  of  them  is  to  be  met  with  in  any 
of  the  adjacent  places.  As  they  fly  vcyy  low,  and 
frequently  settle,  the  naturalist  ha?  no  difficulty  in 
catching  theni.  The  caterpillars  are  generally  at 
their  full  growth  about  the  last  week  in  April : 
when  this  takes  place  they  suspend  themselves  by 
the  tail  to  change  into  chrysalids,  in  which  state 
they  remain  about  fourteen  days.  Their  mode  of 
suspension  is  a  singular  instance  of  the  extraordi* 
nary  power  of  instinct.  They  'first  draw  two  or 
three  small  blades  of  grass  across  towards  their  top, 
and  fasten  them  together  by  means  of  their  silk: 
then  hang  themselves  beneath  the  centre  of  theise, 
each  having  his  own  little  canopy.  By  this  mcan$ 
they  are  not  only  hidden  from  the  sight  of  birds,  but 
defended  in  a  great  measure  from  the  damage  they 
might  otherwise  sustain  from  windy  afnd  boisterous 
weather.  They  feed  on  the  Devil's-bil  Scabious 
(.Scabio>sa.succisa),  and  on.  various  kinds  of  the  iparsh . 
grasses ;  eating  only  the  opening  leaves  as  they  com^:  ^ 
up,  which  renders  them  sometimes  difficult  to  find; 
^'his  they  do  also  only  while  the  sun  shines ;  for  if  in 
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the  very  act  the  sun  becomes  hidden  by  a  cloudy 
they  immediately  cease,  but  on  the  return  of  the  sun- 
beams they  recommence  their  operations  with  great 
voracity* 

If  any  person  wishes  to  observe  the  operations  and 
change  of  these  caterpillars  at  his  own  home,  he  baa 
nothing  more  to  do  than  to  cut  a  turf  from  the  place 
where  they  are  found,  and  they  will  feed  as  readily 
there  as  in  their  former  residence*. 

THE  NETTLE  TORTOISE-SHELL  BUTTERFLY  f  I 

The  upper  wings  of  this  welUknown  insect,  one. 
of  the  most  beautiful  and  common  of  the  British  * 
Butterflies,  are  red,  and  marked  with  alternate  bands 
of  black  and  pale  orange;,  below  these  arc  three 
black  spots,  the  inner  one  of  which  is  square ;  and 
near  the  extremity  of  their  upper  parts  is  a  white 
stripe*  The  lower  wings  are  also  red,  marked  with 
a  large  black  patch  at  the  base.  The  margins  of  all 
o-f  them  are  black,  »with  blue  spots. 

These  Butterflies  are  produced  from  their  chry- 
salids^  and  first  make  their  appearance  in  a  winged 
state  about  the  month  of  April.  They  are  short- 
lived, laying  their  eggs  in  .the  beginning  of  the  fol- 
lowing month,  in  great  numbers,  on  the  uppermost 
stalks  of  the  nettlesj  and  dying  very  shortly  after- 
wards. . 

The  eggs  adhere  by  means  of  the  glutinous  mois^ 


*  Harris's  Aurclian,p.  Ivii.  tab.  28. — Lewin,  p.  xzxiv.  tab.  15. 
f  Synonyms. — Papilio  Urtica.   Z.m7z.— Nettle  Tortoise-shell. 
LcMln. Tortoise-shcli  Fly.     Harris^ 
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tare  with  which  they  are  covered  when  first  pro- 
truded. About  the  middle  of  the  month  the  young 
caterpillars  may  be  seen  of  a  light  green  colour  on 
the  nettle- tops,  enclosed  in  a  web  that  covers  the 
whole  upper  part  of  the  plant ;  and  in  this  they  all 

•  •  • 

herd  together.  They  soon  cast  their  first  skin, 
when  they  always  remove  to  a  fresh  place,  leaving 
Iheir  old  coverings  hanging  to  the  web.  Here,  at  * 
a  little  distance  from  their  former  habitation,  they 
ibrm  a  new  colony.  In  their  third  skin  they  make 
another  renK)ve,  but  still  keep  together  in  a  web« 
On  changing  this  they  also  change  their  colour  and 
become  black ;  and  as  they  have  now  increased  too 
thuch  in  eazc  to  live  in  one  society,  they  separate 
into  companies*  In  their  sixth  or  last  skin  they 
entirely  separate,  and  in  this  state  they,  often  iliake 
such  ravages  among  the  nettles. as  to  leave  nothing 
but  the  stalks  and  fibres.  Sometiines  they  are  oeen 
80  numerous  as  to  cover  all  the  tops  and  six  or  $&» 
yen  inches  of  the  stalks,  giving  them  the  appearance 
of  being  enveloped^in  black  cloth. 

About  the  beginning  of  June  they  are  arrived  at 
their  full  growth  ;  when,  fastening  their  tails  by  a 
web  under  the  nettle-leaves  or  to  the  stalks,  they 
change  into  chrysalids.  These  are  at  first  green, 
but  in  a  day  or  two  they  change  to  a  bright  gold, 
or  else  to  a  greenish  brown  colour.  They  remain 
thus  for  about  twenty  days,  when  they  become  But- 
terflies. Some  few  of  this  second  brood  live  through 
the  winter,  being  frequently  found  in  a  state  nearly 
torpid  in  that  season  *• 


#  H3LnW$  Aurelias,  p.  it.  tab.  2,— — tcwin,  p.  x.  Uh.  3, 
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These  insects,  in  common  with  some  others  of  tbt 
fame  family  *,  soon  after  their  enlargement  frbvtkXht 
ebrysalis  etate,  discbarge  a  few  drops  of  reddish 
fluid,  which^  in  pkces  where  they  hafe  been  ill 
great  numbers^  has  had  the  appearance  of  a  fi^war 
9f  Uoad^  imd  been  recorded  by  writers  as  tbt  fort^ 
nmner  of  some  extraordinaty  event.  Theifrst  disf" 
eovery  of  this  circumstance  that  has  been  rtoorddl 

•  •  • 

is  related  by  M.  de  Reaumur.  H^  says^  that  ill  the 
begiankig  of  Juiyi  16085  the  people  of  the  town  df 
Aix  were  in  the  utmost  alarm  fro«i  wbst  tkny 
Ibought  a  shower  of  blood,  that  bad  just  fatloo  in 
the  suburbs  md  for  some  miles  lotiiid  the  fdaoa 
M«  de  Peiresc,  a  phHosopher,  wbo,  among  odnr 
kinds  of  knowledge,  had  not  neglected  tl«t  of  the 
oporation^  and  economy  of  insectji,  was  comsaltedot 
•the  subject.  Be  found  the  walls  of  a  ebordi*«jqBnl 
oear  the  place,  and  the  walls  of  several  sriKkU  viHajpS 
in  the  neighbourhood,  to  be  spotted  with  large  drops 
of  a  blood-coloured  liquid.  A  Itrtle  time  befim 
this  he  had  happened  to  pick  up^a  large  and  beauti^ 
ful  chrysalis,  which  be  had  carefully  laid  in  a  box. 
Immediately  after  its  transformation  into  the  buttefi- 
fly  state,  he  remarked  that  it  had  left  »  drop  (rf* 
blood  coloured,  liquor  on  the  bottom  df  the  bof, 
and  that  this  drop,  or  stain,  was  as  large  as  a  French 
sou.  The  red  stains  on  the  walls,  on  stones  near 
t^  highways,'  and  in  the  fields,  were  found'  to  be 
perfectly  similar  to  that  left  on  the  bottom  of  the 
box.    M.  de  Peire^c  n6w  no  longer  hesitated  to 


^■IF 


^  Paj^ia  AtaUnU,  P.  lo,  P.  Pol>chlorii|  ftc 
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pfotKNifiCe  that  all  those  blood^^cdloored  stains^ 
wfaetever  they  appeared,  proceeded  from  the  dame 
cause..  The  prodigious  number  of  butterflies  which 
he,  at  the  oame  time,  saw  flying  in  the  atr,  coo* 
firnoed  his  original  idea.  He  likewise  observed, -that 
the  drops  of  the  miraculous  rain  were  never  found  ia 
the  middle  of  the  town ;  that  they  appeared  only  in 
places  bordering  upon  the  country ;  and  that  they 
never  fell  upon  the  tops  of  houses,  or  upon  walls 
»re  devatod  than  the  height  to  which  butterflies 
illy  rise.  What  M.  de  Feiirese  sow  himself 
-lie  showed  1o  many  persons  of  knowleoige,  or  of 
vuriosity^  and  estidblished,  as  an  incontestable  fad^ 
4kliat  the  pretended  drops  of  blood  were  in  reality 
drops  ^f  a  red  liquid  deposited  there  by  butter^ 
it  is  also  deserving  of  remark,  that  all  the 
-sbowsrs  of  blood  that  have  been  iecorded  to  have 
Iiappeoed,  took  place  in  the  warm  seasons  •  of  the 
r,  when  the  butterflies  are  most  numerous. 


•*}'   c{i  \r  o 


THE  MOTHS^  f%      ^^ 


Tbb  Moths  are  only  to  be  seen  flying  abroad  in 
:Cbe  evening  and  during  the  night,  which  are  their 
of  feeding.  The  larvae  or .  caterpillars  are 
itly  smooth,  and  more  or  less  cylindrical:  they 
very  active  creatures,  and  prey  with  great  vora- 
ity  on  the  leaves  of  various  plants.  Their  chrysa- 
^icU  are  either  concealed  in  the  ground^  or  protected 
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from  the  inclemency  of  the  weather  by  a  silky  co* 
vering  which  they  spin  round  their  bodies.  In  this 
state  they  are  either  simple^  or  have  a  kind  of  hook 
at  their  extremity. 

The  antennae  gradually  taper  from  the  base  to 
.  the  tip.     The  tongue  is  spiral,  and  the  wings,  when 
the  animals  are  at  rest,  are  generally  deflected^ 

THE    SILKWORM  *. 

'  ■  '       > 

The  Silkworm  is  found  in  a  native  state  cm 
mulberry-trees  in  China  and  some  others  :of  :the 
eastern  countries,  from  whence  it  was  originally  in* 
troduced  into  Europe  in  the  reign  of  the  emperor 
Justinian.  It  is,  however,  at  this  time  become,  in 
a  commercial  view,  one  of  the  most  valuable  of  aU 
the  insects;  affording  the  delicate  and  beautiful 
threads  that  are  afterwards  woven  into  silk,  and  used 
in  garments  in  almost  all  parts  of  the  world.   . 

In  the  warmer  climates  of  the  East,  the  Silkworms 
are  left  at  liberty  upon  the  trees,  where  they  arc 
hatched,  and  on  which  they  form  their  coccoons^  but 
in  cooler  countries  where  these  animals  have  been 
introduced,  they  are  kept  in  a  room  with  a  soujtb 
aspect,  built  for  the  purpose,  and  fed  every  day  with 
fresh  leaves. 

The  eggs  are  of  a  straw-colour,  and  each  fibout 
the  size  of  a  pin's  head.     At  its  birth  the  worm  is 

« 

entirely  black,  and  about  as  long  as  a  small  ant ;  and 
it  retains  this  colour  eight  or  nine  days.  The  worms 
arc  put  on  wicker  shelves,  covered  first  with  paper, 

*  Phalaena  Mori.— Z»/««. 
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and  on  this  with  a  bed  of  the  most  tender  of  the 
mulberry-leaves.      Several   ranges  are   placed,  one 
above  another  in  the  same  chamber,  about  a  foot 
and  a  half  apart.     The  scaffolding  for  these  ranges  . 
should   however  be  in   the  middle  of   the  room, 
and  the  shelves  not  too  deep.      The  worm    con- 
tinues feeding  during   eight  days   after    its  birth, 
when  it    becomes    about  a  fourth  of  '  an  inch  in 
length  :  it  then  experiences  a  kind  of  lethargic  sleep 
for  three  days,  during  which  it  casts  its  skin.     It 
now  feeds  for  about  five  days,  and  is  considerably  in-  • 
creased  in  size,  when"  a  second  sickness  comes  on. 
In  tbe  next  ten  days  it  experiences  two  other  at- 
tacks, by  which  time  it  has  attained  its  full  growth, 
and  is  somewhat  more  than  an  inch  in  length  and 
two  lines  in  thickness.     It  then  feeds  during  five 
days  with  a  most  voracious  appetite,  after  which  it 
refuses  food,  becomes  transparent,  with  a  tinge  of 
yellow,  and  leaves  its  silky  traces  on  the  leaves  that 
it  passes  over.  These  signs  denote  that  it  is  ready  to 
begin  its  coccoon,  in  which  it  is  to  undergo  its 
change  into  a  chrysalis. — The  animals  are  then  fur- 
nished with  little  bushes  of  heath  or  broom  stuck 
upright  between  the  shelves :    they  climb  up  the 
twigs,  where,  after  a  little  while,  they  begin,  the  foun- 
dation of  their  lodge,  and  are  five  days  in  spinning 
the  coccoon.     They  generally  remain  in  this  state 
about  forty-seven  days. 

The  retreat  that  they  thus  form  is  a  cone  or  ball  of 
silk,  spun  from  two  longish  bags  that  lie  above  the 
intestines,  and  arc  filled  with  a  gummy  fluid  of  5^ 
marigold  colour.   The  apparatus  with  which  the  ani- 

VOL.  III.  X 
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mal  is  furnished  for  spinning  the  silky  threads  that 
principally  compose  this  bag,  resembles  in  some  mea- 
sure a  wire-drawer's  machine,  in  which  gold  or  silver 
threads  are  drawn  to  any  degree  of  "fineness ;  and 
through  this  the  animal  draws  its  thread  with  great 
assiduity.  As  every  thread  proceeds  from  two  gqm- 
bags,  it  is  probable  that  each  supplies  its  own  ;  which 

• 

however  are  united  as  they  proceed  from  the  ani^ 
mal's  body.  If  we  examine  the  thread  with  a  micro* 
scope,  it  will  be  found  flattened  on  one  side,  and- 
grooved  along  its  whole  length.  Hence  we  may 
infer,  that  it  is  doubled  just  upon  its  leaving  the 
body,  and  that  the  two  threads  stick  to  each  other, 
by  the  gummy  quality  they  possess. 

In  a  state  of  nature  the  Silkworm,  previous  to  the 
spinning  of  its  web,  seeks  out  some  convenient  place 
to  erect  its  cell  without  any  obstruction.  When  it 
has  found  a  leaf,  or  a  chink  fitted  to  its  purpose,  it 
begins  to  writhe  its  head  in  every  direction,  and 
fastens  its  threads  on  every  side  to  the  walls  of  its 
retreat.  These,  being  continued,  form  at  length 
the  little  oval  ball  in  which  it  is  to  undergo  its 
change. 

The  exterior  of  the  coccoon  is  composed  of  a  kind 
of  rough  cotton-like  substance,  which  is  called  floss; 
within,  the  thread  is  more  distinct  and  even  ;  and 
next  the  body  of  the  aurelia  the  apartment  seems 
lined  with  a  substance  of  the  hardness  of  paper,  but 
of  a  much  stronger  consistence.  The  thread  which 
composes  the  coccoon  is  not  rolled  regularly  round, 
but  lies  upon  it  in  a  very  irregular  manner,  and  winds 
ofl^  first  from  one  side,  and  then  from  the  other. 
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In  the  course  of  six  or  seven  days  all  the  coccoons 
are  generally  formed :  they  are  then  taken  off  the 
branches  pf  heath,  and  divided  into  classes.  The  best 
are  strong,  and  of  a  pure  unspotted  colour.  *Some 
are  white,  and  others  yellow.  The  good  ones  are  fir  nn 
and  sound,  of  a  fine  grain,  and  have  both  ends  round 
and  strong.  Those  of  a  bright  yellow  yield  more  silk 
than  the  others.  But  the  pale  ones  are  preferred,  be- 
cause they  take  certain  colours  better,  and  because, 
since  they  contain  less  gum  than  the  others,  they  lose 
less  than  those  in  boiling. 

Five  or  six  days  after  the  coccoon  has  been  de- 
tached from  the  branches,  the  birth  of  the  moth  is 
prevented,  as  this  would  otherwise  pierce  the  shell, 
and  thereby  render  the  coccoon  useless.  To  prevent 
this,  the  coccoons  are  put  into  long  shallow  baskets, 
covered  up,  and  baked  for  about  an  hour  in  an  heat 
equal  that  of  an  oven  from  which  the  bread  is  just 
drawn  after  being  baked; 

After  the  baking,  they  are  disposed  in  a  proper 
manner  on  o'zicr  shelves,  distributed  into  stories  two 
or  three  feet  distant  from  each  other. 

The  whole  thread  if  measured  will  be  found  about 
three  hundred  yards  long  j  and  it  is  so  very  fine  that 
eight  or  ten  threads  are  generally  rolled  off  into  one 
by  the  manufacturers.  For  this  purpose  the  coccoons 
are  put  into  small  coppers  or  basons  of  water,  each 
over  a  small  fire.  The  ends  of  the  threads  are  found 
by  brushing  them  over  gently  with  a  whisk  made  for 
the  purpose,  and  in  winding,  they  are  each  passed 
through  a  hole  in  an  horizontal  bar  of  iron  placed  at 
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the  edge  of  the  bason,  which  prevents  them  from 
becoming  entangled. 

It  is  generally  a  fortnight  or  three  weeks  before 
the  insect  within  the  coccoon  is  changed  into  a 
moth  ;  but  no  sooner  is  it  completely  formed,  than^ 
having  divested  itself  of  its  aurelia  skin,  it  pre- 
pares to  burst  through  its  prison.  For  this  purpose  it 
extends  its  head  towards  the  point  of  the  coccoon^ 
and  gnaws  a  passage  through  its  cell,,  small  at  finit, 
but  enlarging  as  the  animal  increases  its  efforts  for 
emancipation.  The  tattered  remnants  of  its  aurdta 
skin  *  are  left  in  confusion  within  the  coccoon,  like  a 
little  bundle  of  dirty  linen. 

The  animal,  thus  set  free,  appears  exhausted  with 
fatigue,  and  seems  produced. for  no  other  purpose 
than  to  transmit  a  future  brood.  The  male  dies 
immediately  after  its  conjunction  with  the  female;  and 
she  only  survives  him  till  she  has  laid  her  eggs,  which 
are  to  be  hatched  into  worms  in  the  ensuing  spring. 

In  many  parts  of  Italy,  the  inhabitants  contrive  to 
have  two  silk  harvests  in  the  year.  They  keep  the 
eggs  in  very  cool  places,  and  when  the  mulberry 
trees  (after  having  been  stripped  entirely  of  their 
leaves  for  former  worms)  begin  to  bud  a  second 
time,  they  expose  the  eggs  to  be  hatched. 

During  the  whole  time  in  which  the  animals  con- 
tinue in  a  worm  state,  the  utmost  care  and  attention 
is  necessary,  as  they  are  extremely  susceptible  of  cold, 
dampness,  and  unpleasant  smells*. 


*  Hare  and  Fkinncr  on  the  Progress  of  the  SUkwonn  from  the 
Egg.    Amcr.  Phil.  Tran.  ii.  347. 


[      309     ] 

THE  CLOTHES    MOTH*. 

The  larva  of  this  little  moth  is  well  known  from 
the  damage  it  commits  on  woollen  cloth  and  furs. 
These  substances  constitute  the  principal  support  of 
this  caterpillar,  and  therefore  the'parent  is  by  its  na- 
tural instinct  directed  to  deposit  its  eggs  in  them.  The 
caterpillar  as  soon  as  it  quits  the  egg,  begins  to  form 
for  itself  a  nest :  for  this  purpose,  after  having  spun 
a  fine  coating  of  silk  immediately  around  its  body, 
it  cuts  the  filaments  of  the  wool  or  fur,  close  by  the 

• 

thread  of  the  cloth,  or  by  the  skin,  with  its  teeth, 
which  act  in  the  manner  of  scissars,  into  convenient 
lengths,  and  applies  the  bits,  one  by  one,  with  great 
dgxterity,  to  the  outside  of  its  silken  case,  to  which 
it  fastens  them  by  means  of  its  silk.  Its  covering 
being'thus  formed,  it  never  quits  it,  but  in  cases  of  the 
most  Urgent  necessity.  When  it  wants  to  feed,  it  puts 
out  its  head  at  either  end  of  its  case,  as  best  suits  its 
convenicncy.  When  it  wishes  to  change  its  place, 
it  puts  out  its  head  and  its  six  fore  legs,  by  means  of 
which  it  moves  forward,  taking  care  first  to  fix  its 
hind  legs  into  the  inside  of  the  case  so  as  to  drag  i{ 
along. 

It  lives  in  this  manner  till,  by  the  augmentation  of 
it8  size,  its  case  becomes  too. small  for  the  body : 
when  this  is  felt,  it  begins  by  making  a  small  addition 
to  one  end;  then  turning  itself  within  the  case,  which 
is  always  wide  enough  in  thje  middle  for  that  purpose. 


PhalaenA  Sarcitella.     Lmn. 
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it  makes  a  like  addition  to  the  other  end,  so  as  still 
to  preserve  the  widest  part  exactly  in  the  middle ; 
and  in  the  same  manner  it  makes  every  successive 
addition. 

The  progress  of  its  operations  may  be  easily  re- 
marked, by  transferring  it.  from  cloth  of  one  colour 
to  that  of  another.  In  this  case  every  fresh  addi- 
tion will  become  conspicuous,  by  forming  a  small 
ring  of  the  respective  colours  af  each  end  as  they  are 
used. 

When  the  case  wants  widening,  the  insect,  with  its 
scissar-like  teeth,  begins  by  making  a  slit  length- 
ways, from  the  centre  to  one  of  the  extremities. 
This  opening  it  instantly  fills  up  with  a  thin  stripe 
of  wool  externally,  and  silk  internally,  in  the  sane 
manner  as  in  the  other  parts.     It  afterwards  at  a 

• 

little  distance  from  this  makes  another  slit  at  the 
same  end,  which  it  also  fills  up ;  then  turning  itself 
within,  it  repeats  the  same  process  from  the  centre 
to  the  other  end. 

After  changing  within  its  case  into  a  chrysalis,  it, 
in  about  three  weeks,  issues  a  small-winged  noctur- 
nal moth  of  a  silvery-grey  colour^  well  known  to  al- 
most  every  mistress  of  a  family. 

It  may  be  found  useful  to  point  out  the  best  modes 
of  preventing  the  havoc  these  insects  commit  in  our 
wardrobes  and  furniture. 

The  smell  of  oil  of  turpentine  is  instantaneous 
death  to  them  :  if  therefore  the  goods  affected  by 
them  be  put  into  a  close  place,  along  with  a  saucer 
or  other  open  vessel  containing  oil  of  turpentine. 
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the  warm  air  raising  the  vapour  will  immediately 
destroy  them.  Sometimes,  if  the  caterpillars  be  old 
and  strong,  it  may  be  necessary  to  brush  the  clothes 
with  abrush,  the  points  of  which  have  been  dipped 
in  the  turpentine.  The  smoke  of  tobacco  also  kills 
them  :  and  cloth  that  has  been  steeped  in  a  decoction 
of  tobacco  leaves  will  never  be  affected  by  them,   . . 


X4 
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THE  DRAGON-FLIES*. 


'.THE  Dragon-flies  are  an ' extremely  ravenous 
tribe,  hovering  over  the  stagnant  waters,  as  the 
hawks  do  over  the  land,  in  search  of  prey.  Their 
larvae  are  'active  inhabitants  of  the  water,  and, 
furnished  with  forcipated  jaws,  they  prey  with  the 
most  rapacious  ferocity  on  aquatic  insects.  The 
aurelia  resembles  the  larva  in  every  respect  except  in 
having  the  rudiments  of  wings. 

.In  both  these  primary  states  the  animals  respire 
water  by  receiving  and  ejecting  it  at  an  aperture  at  the 
termination  of  their  bodies.  They  are  sometimes  seen, 
a  certain  intervals,  to  throw  out  water  froni  thence 
'  with  such. force,  that  the  stream  is  perceptible  at  the 
distance  of  two  or  three  inches  from  their  bodies. 
When  kept  some  time  out  of  water,  the  desire  or 
necessity  of  respiration  is  augmented;  and,  accord- 
ingly, when  replaced  in  a  vessel  filled  with  water, 
inspirations  and  respirations  are  repeated  with  un- 
usual  force  and  frequency.    If  one  of  them  is  held  in 

*  The  Linncan  order  of  Neuropterous  Insects  commences 
with  this  tribe. 
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the  hand,  and  drops  of  water  are  applied  to  the 
posterior  end  of  its  body,  it  instantly,  by  an  appa- 
ratus somewhat  similar  to  the  piston  of  a  pump, 
sucks  in  the  w^ter,  and  the  dimensions  of  its  body 
arc  visibly  augmented.  This  water  is  again  quickly, 
thrown  out  by  the  same  instrument.  But,  though 
this  insect  thus  respires  water,  air  seems  to  be  not 
the  less  necessary  to  its  existence;"  for,  like  other 
insects,  the  whole  interior  part  of  its  body  is  amply 
provided  with  large  and  convoluted  tracheae ;  and, 
externally,  there  are  several  stigmata  destined  for 
the  introduction  of  air. 

The  mouth  of  the  Dragon-fly  is  armed  with  jaws, 
generally  more  than  two  in  number.  The  antennae 
are  very  thin,  of  equal  thickness  throughout,  and 
shorter  than  the  thorax.  The  wings  are  expanded, 
and  the  tail  of  the  male  insect  is  furnished  with  a 
£>rked  process.    . 

THE    GREAT    DRAGON-PLY*. 

The  length  of  t^is  insect  is  about  four  inches,  and 
it  is  of  proportionate  thickness.  The  eyes  are  blue  and 
large.  The  thorax  is  variegated  with  green,  yellow, 
and  black ;  and  the  abdomen  generally  with  blue 
and  black,  but  the  colours  vary  considerably. 

This  is,  in  its  perfect  state,  one  of  the  most  briU 
liant  of  the  British  species,  and  affords  a  singular  in- 
stance of  the  wonderful  diversity  of  form  and  man- 
ners between  the  larva  and  complete  states  of  the 
same  animal. 


♦  Synonyms. — Libcllula   grandis.     Zi««.— Great    Libcllula> 
^nriegated  Llbellula. 
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The  parent  insect,  towards  the  end  of  May,  when 
ready  to  deposit  her  eggs,  seeks  the  warm  and  sihel- 
tered  sides' of  pond$  or  ditches.     She  drops  them  on- 
the  surface,  hovering  at  the  same  time  up  and  down, 
just  above.     They  immediately  sink  to  the  bottptn^ 
and,  after  a  little  while,  are  hatched  into  larvae  of  a. 
dirty  brown  colour  with  six  legs,  and  bearing  no  re-^ 
semblance  whatever  to  the  parent.    These  are  exces*- 
sively  voracious,  and  destroy  with  their  forcipated 
jaws  multitudes  of  the  weaker  water  insects.     This 
fbnnidable  apparatus  is  so  constructed  as  to  fold  over 
the  face  when  at  rest,  and  to  be  suddenly  thrown 
forwards,  when  in  action,  to  a  considerable  extent* 
The  chrysans  differs  from  the  larva  only  in  exhibit- 
ing  the  rudiments  of  future  wings,  which  are  enve- 
Ic^ed  in  short  cases  or  processes  on  the  back  of  the 
animal.      After  remaining  in  this  state  about  two 
years,  the  animal  ascends  the  stem  of  some  water- 
plant,  and,  sitting  som6  time  in  the  sun-shine,  gives 
birth  to  the  insect  in  its  perfect  or  ultimate  form. 
This  generally  so  disengages  itselfirom  the  skin  of  the 
chrysalis,  that  it  leaves  it  in  exactly  its  former  appear^- 
ancc  on  the  stem.   "  About  the  beginning  of  May," 
says  Mr.   Bartram   in    the  Philosophical  Transao 
tions,  "  I  observed  many  deformed  water  insects 
called  Hexapodes  creep  out  of  the  water  and  fix  on 
shrubs  and  rushes.     In  this  situation  they  continu* 
ed  but  a  few  hours  before  their  backs  split  open,  and 
from  the  deformed  creatures  sprung  out  beautiful 
flies  with  bright  shining  wings,  all  of  which  in  less 
than  an  hour  afterwards  attained  their  complete  di- 
mensions."   At  the  first  exclusion  of  the  insect  the 
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Wings  are  very  weak  and  tender,  and  folded  into  a 
very  narrow  compass.  During  their  unfolding,*  and 
till  they  become  perfectly  dry,  it  continues  almost 
motionless,  but  they  are  no  sooner  completed  than 
the  little  animal  commences  an  inhabitant  of  the 
air,  and  would  now  be  as  effectually  destroyed  by 
continual  submersion  under  itater,  as  the  larva 
would  before  have  been  by  exposure  to  the  air  *. 

In  their  complete  state  the  Dragon-flies,  as  we 
have  already  remarked,  feed  on  th^  smaller  insects  ; 
and  they  are  also  remarkable  for  the  vigour  and  ce- 
Jerity  of  their  flight.  Mr.  Revett  Sheppard  inform- 
ed the  editor,  that  last  summer  (i  80 1)  he  was  sitting 
by  the  side  of  a  pond  to  observe  a  large  Dragon-fly 
as  it  was  hawking  backwards  and  forwards  in  search 
of  prey,  when  suddenly  a  large  white  Butterfly,  Pa^ 
pilio  Brassic^y  flew  past.  The  Dragon-fly  instantly 
attacked  and  caught  it  in  the  air,  then  settled  on  a 
twig  close  at  hand,  to  eat  it  at  leisure.  It  bit  off^ 
all  the  wings,  and  then  in  less  than  a  minute  de- 
voured the  whole  body. 

These  insects,  which  are  very  Common  in  this 
country,  delight  in  sunshine,  and  are  seldom  to  be 
seen  abroad  in  cloudy  weather,  hiding  themselves, 
during  the  continuance  of  that,  under  the  leaves 
and  branches  of  treeg. 


*  Phil.  Tran.  vol.  xlvi.  p.  323,— — 5ii?w'i  Nat*  Mis,  voL  I2. 
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These  insects  differ  in  many  respects  from  alt 
others.  Their  larvie  live  in  water  (where  earth  and 
clay  sedm  to  be  their  only  nourishment)  for  three 
years,  the  time  they  consume  in  preparing  for  their 
change,  which  is  performed  in  a  few  moments.  The 
larva,  when  ready  to  quit  that  state,  arises  to  the 
surface  of  the  water,  and,  getting  instantaneously 
rid  of  his  skin,  becorpes  a  chrysalis.  This  chrysalis 
is  furnished  with  wings,  which  it  makes  use  of  to 
fly  to  the  nearest  tree  or  wall,,  and  there  set- 
tling, it  in  the  same  moment  quits  a  second  skin 
and  becomes  a  perfect^  Ephemera.  In  this  state 
all  the  species  live  but  a  very  short  time,  some  of 
them  scarcely  half  an  hour,  having  no  other  busi- 
ness to  perform  than  that  of  continuing  the  race. 
They  are  called  the  insects  of  a  day;  but  very  few  of 
them  ever  see  the  light  of  the  sun,  being  produced 
after  sunset,  during  the  short  nights  of  summer,  and 
dying,  long  before  the  dawn.  All  their  enjoyments 
therefore  seem  confined  entirely  to  their  larva  state. 

The  Ephemerae  are  very  frequent  near  waters^ 
and  in  some  places  multiply  enormously :  about  Lass 
in  Carniola,  a  province  in  Germany,  they  are  so 
numerous  in  the  month  of  June,  that,  though  but 
small  insects,  they  are  used  as  manure,  and  the  pea* 
sants  think  less  than  ao  cart-loads  a  bad  harvest. 
•  The  larvae  scoop  out  ilwellings  in  the  banks  of  ri- 
vers, which  consist  of  small  tubes  made  like  syphons 
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with  two  holes,  the  one  serving  for  an  entrance,  and 
the  other  as  an  outlet ;  and  these  are  so  numerous 
that  the  banks  of  some  rivers  are  often  full  of  them.  - 
When  the  waters  decrease  they  dig  fresh  holes  Io^^er 
down.  The  flies  are  hatched  nearly  all  at  the  same 
instant,  in  such  numbers  as  even  to  darken  the  air. 

The  females,  by  the  help  of  the  threads  of  their 
tails,  and  the  flapping,  of  their  wings,  support  them- 
selves on  the  surface  of  the  water,  and,  in  an  almost 
upright  position,  drop  their  eggs  id  little  clusters  into 
the  water*.  A.  single  insect  will  lay  sometimes 
seven  or  eight  hundred. 

The  mouth  of  the  perfect  insect  has  no  jaws,  but 
is  furnished  with  four  very  short,  thread  shaped  feel- 
ers. The  antennae  are  short  and  thread-shaped ;  and 
above  the  eyes  are  two  or  three  large  stemmata.  The 
wings  are  erect,  (the  lower  ones  much  the  shortest,) 
and  the  tail  is  terminated  by  long  hairs  or  bristles. 

THE    COMMON    EPHEMERA    OR    DAY-FLY  +  . 

M.  de  Reaumur  has  described  very  accurately  the 
metamorphosis  of  one  species,  which,  except  in  the 
time  of  the  year  when  it  is  produced,  and  the  dura- 
tion of  its  fly  state,  seems  very  much  to  resemble  the 
present  species,  and  is  most  probably  nothing  more  , 
than  a  variety. 

On  the  nineteenth  of  August  1738,  he  waited  for. 
some  time  after  sun-set  on  the  bank  of  the  Seinej  to- 
see,  as  he  had  been  informed  he  might,  millions  of 
Ephemerae  come  out  of  the  water,  and  rise  into  the 
air,  and  was  returning  disappointed  along  with  his 
servants,  who  were  carrying  a  tub  containing  several 

—       III  ■  II  ■  11     I     I    I  I  .  .1.1  ■!  .  » 

^  Barbufs  Gen,  lasect.  213.         -♦*  ^-^hemcra  vulgnta,    Lhin, 
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lumps  of  earth  full  of  their  holes  and  nympbae, 
when  scarcely  had  it  been  set  on  one  of  the  steps  of 
the  stairs,  than  those  who  had  the  charge  of  it  ex- 
claimed, '^  WJiat  a  vast  quantity  of  Ephemerae  arc 
here  !"  M.  de  Reaumur  seized  one  of  the  lights,  and 
ran  to  th6  tub.  Every  part  of  the  earth  that  was 
above  the  water  was  covered  with  Ephemera?,  some 
of  which  had  just  begun  to  put  off  their  coverings, 
others  had  almost  effected  it,  and  others  entirely  com- 
pleted it,  and  were  about  to  take  wing.  A  storm  of 
lightning  and  rain,  which  had  been  some  time  com- 
ing on,  now  drove  him  into  the  house;  but,  to  pre- 
vent the  Ephemerae  from  flying  away  entirely  in  bis 
absence,  he  had  the  precaution  to  cover  the  tub 
with  a  cloth.  The  violence  of  the  rain  continued 
for  about  half  an  hour,  and  on  its  ceasing  he  re- 
turned  to  the  garden.  On  taking  off  the  covering 
he  found  the  number  of  Ephemerae  very  considerably 
augmented,  and  they  continued  to  multiply  for  some 
time  as  he  stood  watching  them.  The  number  al- 
ready transformed  from  the  earth  that  they  had 
conveyed  from  the  river,  would  have  been  suflicient 
to  have  filled  the  tub;  but  this  number  was  prodi^- 
ously  augmented  by  the  accession  of  strangers, 
which  were  attracted  by  the  light  from  all  quarters. 
He  again  spread  the  cloth  over  the  tub,  and,  the  light 
.was  held  above  it :  immediately  the  cloth  was  almost 
concealed  by  the  vast  multitudes  which  alighted  upon 
it.  But  what  he  .had  seen  about  the  tub  was  nothing 
to  what  he  saw  when  he  went  again  to  the  side  of  the 
river.  ^*  The  quantity  of  Ephemerae,'*  says  be, 
"  which  filled  the  air,  can  neither  be  expressed  nor 
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►nceived.     When  snow  falls  thickest  and  in  the 
JsLWgcsi  flakes,  the  air  is  never  so  completely  filled  with 
tin  em  as  that  which  surrounded  us   was  with  Ephe- 
mcTSd.  Scarcely  had  I  remained  a  few  minutes  in  one 
place,  when  the  step  on  which  I  stood  was  covered 
in    every  part  with  their  bodies  to  the  depth  of  two 
or    three,  and   in  some  places  even   of  more  than 
four  inches.    The  whole  surface  of  the  water,  for -six 
feet  at  least  from  the  bank,  w^as  entirely  covered 
with  a  coat  of  Ephemerae  ;  those  which  the  cujrent 
carried  off  were  more  than  replaced  by  those  which 
fell  continually  in  that  place.     J  w^as  several  times 
obliged  to  abandon  my  station  by  retreating  to  the 
top  of  the  stair,  not  being  able  to  sustain  the  shower 
of  Ephemerae  which,  not  falling  so  perpendicularly 
as  an  ordinary  shower,   or  with  an  obliquity  equally 
constant,  struck  me  uninterruptedly,  and  in  a  very 
troublesome  manner,  on  all  parts  of  the  face:  my 
eyes,  nose,  and  mouth  were  filled  with  Ephemerae. 
It   was  an  unpleasant  post  to  hold  the  candle  on  this. 
occasion  ;  the  man  who  held  it  had  his  whole  body 
covered  with  these  flies  in  ^n  instant ;  they  rushed    • 
to  him  from  all  parts  in  such  quantities  as  to  oppress 
"'Hi.     The  light  of  the  candle  occasioned  a  specta- 
cle altogether  different  from  any  thing  that  can  be 
observed  in  any  kind  of  meteorological  shower :  it 
^as  enchanting  when  once  observed.     The  most 
"nobserving  of  my   domestics   could  scarcely  ever 
"^ve  been  tired  of  admiring  it.  No  astronomic  sphere 
^^8  ever  formed  so  complicated  as  it  was,  nor  fur- 
'^^shfed  with  so  many  circular  zones  in  every  possible 
"ir^ectioD,  having  the^flame  of  the  candle  for  iVycat 
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common  centre.  Their  number  appeared  to  be  in- 
finite, having  all  possible  degrees  of  obliquity  with  re- 
spect to  each  other.  Each  zone  was  fornied  by  an  un- 
interrupted string  of  Ephemerae,  which,  as  if  tied  to- 
gether, followed  each  other  close  in  the  same  line; 
they  seemed  to  form  a  circular  ribbon  of  silver, 
deeply  indented  on  its  edges ;  a  ribbon  formed  of 
equal  triangles  put  end  to  end,  so  that  the  angles  of 
those  that  followed  were '  supported  by  the  base  of 
that  which  preceded,  the  whole  moving  round  with 
great  quickness.  Ephemerae  whose  wings  only 
were  then    distinguishable,    and    which    circulated 

• 

around  the  light,  formexl  this  appearance.  £ach  of 
these  flies,  after  having  described  one  or  two  orbits, 
fell  to  the  earth,  or  into  the  water,  but  without  hav- 
ing been  burned  by  the  candle."  At  the  end  of 
about  half  an  hour  from  its  commencement  the  great 
shower  began  to  abate,  and  in  little  more  than  an 
hour  scarcely  any  Ephemerae  could  be  seen  above 
the  river,  and  no  more  came  near  the  candle. 
This  phaenomenon  M.  de  Reaumur  found,  upop 
examination,  took  place  every  evening,  commencing 
usually  about  the  same  hour,  during  most  of  the 
summer  months. 

In  this  short  period  of  existence,  the  female  ap- 
pears to  have  no  other  business  than  to  lay  her  eggs. 

* 

These  are  contained  in  two  large  packets,  each  con- 
taining from  300  to  400,  which  are  both  extruded 
from  the  body  at  the  same  time,  through  two  open- 
ings formed  for  the  purpose,  and  they  fall  together, 
in  onie  accumulated  mass,  upon  the  water.  To  ena- 
ble the  creature  to  extrude  these,  and  at  the  same 
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tiirtit  to  fill  up  the  great  vacuum  in  the  abdomen 
tbiatmust  instantaneously  take  place,  the  fly  is  pro- 
<vi<led  with  a  couple  of  small  bladders  which  it  has 
the  power  of  filling  with  air. 

The  singular  quickness  and  ease  with  which  these 
little  creatures  strip  themselves  of  the  slough  of  the 
nyinph^  in  order  to  become  flies,  is  very  surprising. 
"We  do  not  draw  our  arm  more  quickly  from  the 
sleeve  of  a  coat,  than  the  Ephemera  draws  its  body, 
its  wings,  its  legs,  and  the  long  filaments  of  its  tail^ 
from  that  complicated  vestment  which  forms  a  kind 
of  sheath  for  all  these  parts.     No  sooner  is  a  rent 
eflFected  in  the  corcelet,  and  the  body  seen  through 
that  rent,  than  the  rest  of  the  operation  is  finished 
in  an  instant.     Sometimes,  indeed,  it  happens  that 
the  filaments  of  the  tail  cannot  be  so  quickly  disen-^ 
gaged  as  the  rest  of  the  body  :  in  this  case  the  insects 
fly  away  with  their  slough  appended ;    and  some- 
times also  these  slender  filaments  are  broken  off^. 
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TThe  antennae  of  these  insects  are  about  the  length 
^*  the  thorax,  and  thickest  at  the  tip.  The  mouth 
^^  armed  with  jaws,  teeth,  and  six  feelers.  The 
^iiigs  are  deflected ;  and  thie  abdomen  of  the  male 
^^^ttiinates  in  a  forceps  composed  of  two  straight 
*^lanients. 

The  larvae  are  hairy,  witfTsix  feet^  and  strong 
^^serted  toothed  jaws.     They  prey   with   most  »- 

>OL.  Jll,  .  Y 
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vage  ferocity  on  ants  and  some  of  the  other  ffinaffer 
insects ;  and,  for  the  purpose  of  ensnaring  the  prcyi 
form  a  kind  of  funnel  or  pit  iit  light  earthy  at  the 
bottom  of  which  they  He  buried.  The  manners  of 
most  of  the  tribe  greatly  resemble  those  of  the  fcSi* 
lowing  species. 

The  chrysalis  is  inclosed  in  a  ball  of  sand  or  ear'^\ii 
that  adheres  together  by  a  viscid  matter  which  ^t^ 
larva  mixes  with  it  previous  to  its  change. 

THE    ANT-LION*. 

The  name  of  this  insect  is  received  from  its  livic"^ 
principally  on  ants.  It  is  the  caterpillar  of  a  :^Bj 
somewhat  resembling  the  dragon<-fly.  In  the  hx>^^ 
of  taking  its  prey,  and  in  the  figure  of  its  body,  '^ 
is  not  much  unlike  the  spider.  Its  body  is  compos^^ 
of  several  rings,  and  its  colour  is  a  dirty  gn^^i 
marked  with  black  spots.  The  head  is  small  ar»  ^ 
fiat,  and  from  this  proceed  two  horns,  each  abotJ^t 
the  sixth  of  an  inch  long,  hard,  hollow,  and  hook^  -<^ 
at  the  end. 

In  its  larva  state  this  creature  obtains  its  food  onC   f 
by  stratagem.     His  usual  situation  is  in  a  dry  sancT      1 
soil,  under  some  old  wall  or  other  protection  froi    ^^ 
the  wind.     Here  he  forms  a  pit  of  the  shape  of  -     • 
funnel.    If  this  is  only  to  be  small,  he  thrusts  him-   -** 
self  backward  pretty  deep,  and  artfully  throws  ouF^  -** 
the  loose  sand,  which  has  fallen  in  upon  him,  bc^^  ^* 
yond  the  edges  of  the  hollow,  and  at  the  bottonC"'"^'* 
be  then  lies  concealed.    If  it  is  to  be  of  greater  ex- 
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tent,  he  begins  by  first  tracing  in  the  surface  of  the 
sand  a  pretty  large  circle,  which  is  to  form  its  base. 
He  then  gets  under  the  sand  near  the  edge,  and, 
proceeding  backwards  in  a  spiral  direction,  carefully 
throws  up  all  the  particles  that  fall  upon  his  body- 
beyond  the  circumference  of  the  circle :  this  he  con- 
tinues till  he  arrives  at  the  apex  of  the  cone  he  has 
thus  formed.  His  long  neck,  and  flat  head,  he 
uses  as  a  spade ;  and  the  strength  of  these  parts  is 
so  great,  that  he  is  able  to  throw  off  at  once  a  con- 
siderable quantity  of  sand  to  even  six  inches  di- 
stance. 

His  pit  being  finished,  he  buries  himself  among 
the  sand  at  the  bottom,  leaving  only  his  horns  vi- 
sible*    Here  he  patiently  waits  for  his  prey.    When 
an  ant  or  any  other  small  insect  happens  to  walk  over 
the  edges  of  the  hollow,  its  steps  throw  down  some 
of  the  particles;  which  gives  the  Ant-lion  notice  of  its 
presence.  He  immediately  throws  up  the  sand  which 
covers  his  head  to  overwhelm  the  ant,  and,  with  its 
jieturning  force,   bring  it  to  the  bottom:  this  he 
continues  to  do  till  the  insect  is  overcome  and  falls 
between   his   horns.     Every  endeavour  to  escape 
^ben  once  the  incautious  ant  has  stepped  within 
the  verge  of  the  pit  is  vain  ;  for  in  all  its  attempts  to 
climb  the  side  the  deceptions  sand  slips  from  under 
its  feet,  and  every  struggle  precipitates  it  still  lower. 
When  within  reach  its  enemy  plunges  the  points  of 
bis  jaws  into  its  body,  and,  having  sucked  out  all 
its^  juices,  throws  out  the  empty  skin  to  tome  di« 
stance^  that  the  den  may  not  become  frightful  ta 
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others  by  seeing  their  fellow  carcasses  strewed  afadot 
it.  This  done,  the  insect  mounts  the  edges  of  his 
pit,  and  repairs  whatever  injury  it  may  have  suf- 
fered ;  and  then,  descending,  again  conceals  himself 
at  the  bottom. 

The  jaws  of  this  creature  are  hollow^  and  serve 
as  pumps  to  draw  into  its  stomach  the  juices  of  those 
insects  on  which  it  feeds  ;  for  in  the  head  there  is 
no  mouth,  nor  any  other  organ  than  these  which 
can  answer  the  same  purpose.  The  horns  being 
therefore  so  necessary  to  its  life,  nature  has  provided 
for  the  restoring  of  them  in  case  of  accident ;  for,  if 
cut  off  they  are  found  to  grow  again. 

The  food  this  creature  procures  by  its  pit  can  be 
but  little ;  and  as  it  has  no  power  of  catching  its 
prey  in  any  other  way,  its  motions  being  very  slow, 
some  persons  have  believed  that  its  catching  now 
and  then  an  ant  by  this  means  was  rather  an  act  of 
diversion  than  hunger.  But  though  the  Ant-lion 
will  live  a  long  time  without  food,  and  even  pass 
through  all  its  changes  when  shut  up  in  a,  box,  yet 
it  is  always  ready  to  eat  when  food  is  oflered  to  it. 
It  always  appears  starved  and  small  when  kept  thus ; 
and  if  a  fly  is  given  to  it  in  this  hungry  state,  it  will 
suck  out  all  its  juices  so  perfectly  that  the  remaining 
shell  may  be  rubbed  to  powder  between  the  fingers, 
while  the  body  of  the  creature  that  has  sucked  it 
appears  remarkably  swelled  and  distended.  For  the 
sake  of  experiment,  M.  Poupart  put  one  of  them 
into  a  wooden  box  with  some  sand,  and  covered 
it  with  a  glass,  so  as  to  exclude  ewry  other  in- 
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tsect.  Here  it  formed  its  cone,  and  watched  as 
usual  for  prey,  though  in  vain.  Thus  he  kept  it  for 
several  months,  while  in  an  adjoining  box  he  kept 
another  of  the  same  species  which  he  supplied  with 
food  by  giving  it  ants  and  flies  pretty  regularly.  He 
could  perceive  no  difference  between  the  movements 
or  actions  of  the  two;  but  when  he  took  them  from 
their  holes,  he  found  the  abdomen  of  that  which  bad 
received  no  food  was  shrunk  to  a  very  diminutive 
size,  while  the  other  retained  its  proper  shape. 

When  the  Ant-lion  has  lived  its  usual  time  in  the 
larva  state,  it  leaves  its  pit,  and  buries  itself  under 
.the  surface  of  the  sand.  Here  it  incloses  itself  in  a 
fine  web,  in  which  it  is  to  pass  its  transformation 
into  a  winged  state.  This  web  is  made  of  a  sort  gf 
silk,  which  the  creature  spins  in  the  manner  of  the 
spider,  and  of  a  quantity  of  the  grains  of  sand  ce- 
mented together  by  a  glutinous  humour  which  flows 
from  its  pores.  This  case,  however,  would  be  too 
harsh  and  coarse  for  the  body  of  the  creature,  and 
therefore  it  serves  only  for  the  covering,  to  defend  it 
from  external  injuries ;  the  animal  spinning  one  of 
pure  and  incomparably  fine  silk,  of  a  beautiful 
pearl  colour,  within  it,  which  covers  its  whole 
body. 

When  it  has  lain  some  time  in  this  case,  it  throws 
off  its  outer  skin,  and  becomes  an  oblong  nymph,  in 
which  a  careful  eye  may  trace  the  form  of  the  fly 
into  which  it  is  to  be  transformed.  This  nymph 
makes  its  way  about  half  out  of  the  sltell,  and  re- 
mains in  this  condition,  but  without  further  life  or 
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motion,  till  the  perfect  fly  comes  out  at  a  dit 
in  the  back;  In  this  last  state,  as  we  have  before 
observed,  it  much  resembles  the  dragon -flies  that  ^e 
common  about  our  waters. 

When  this  insect  forms  its  pit  in  a  bed  of  pure 
sand,  it  is  made  and  repaired  with  great  ease ;  but, 
where  it  meets  with  other  substances  among  the 
sand,  the  labour  becomes  much  more  embarrassing. 
If,  for  instance,  when  the  creature  has  half  formed 
it,  it  comes  to  a  stone  of  some  moderate  size, 
it  does  not  desert  the  work  on  this  account,  but  goes 
on,  intending  to  remove  that  impediment  the  last. 
When  the  pit  is  finished  it  crawls  backward  up  the 
side  of  the  place  where  the  stone  is,  and,  getting  its 
tail  under  it,  takes  great  pains  and  time  to  get  it 
on  a  true  poise,  and  then  begins  to  crawl  back- 
ward with  it  up  the  edge  to  the  top  of  the  pit  to 
get  it  out  of  the  way.  It  is  a  very  common  thing  to 
see  the  Ant-lion  labouring  in  this  manner  at  a  stone 
four  times  as  big  as  its  own  body  ;  and  as  it  can 
only  move  backward,  and  the  poise  is  diflficult  to 
keep,  especially  up  a  slope  of  such  crumbling 
matter  as  sand,  which  moulders  away  from  under 
its  feet,  and  necessarily  alters  the  position  of  its 
body,  the  stone  very  frequently  rolls  down,  when 
Hear  the  verge,  quite  to  the  bottom.  In  this  case 
the  animal  attacks  it  again  in  the  same  way,  and 
is  not  often  discouraged  by  five  or  six  miscarriages ; 
but  continues  its  struggles  so  long,  that  it  at 
Jength  gets  it  over  the  verge  of  the  place.  When 
it  has  done  this,  it  does  not  leave  it  there,  lest  it 
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should  roll  in  again  ;  but  is  always  at  the  pains  of 
pushing  it  farther  on^  till  it  has  removed  it  to  a  ne- 
cessary distance  from  the  edge  of  the  pit. 

The  insect  in  a  perfect  state  is  but  seldom  found : 
it  is^  however^,  sometimes  to  be  met  with  in  sandy 
places  and  near  rivulets. 
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THE  ICHNEUMON  TRIBE*. 


ALL  the  Ichneumons   are  parasitical,  their  larv^ 
deriving  support  from  other  insects.     The  female  We, 
when  about  to  lay  her  eggs,  perforates  with  her  stin  ^^^^g 
either  the  body  or  the  nidus  of  some  other  insect  cz^  or 
caterpillar,  and  deposits  them  there.  The  sting  ofoi^  mm^fte 
of  the  species  is,  though  extremely  fine,  so  stron  ^cng 

as  to  penetrate  through  mortar  and  plaster.      Tli 3ie 

food  of  the  family  to  be  produced  from  the  eggs  ^^of 
this  fly  is  the  larvae  of  wasps  or  mason-bees ;  (cz^ot 
it  no  sooner  discovers  one  of  those  nests,    than  it 

fixes  on  it,  and   in  a  moment   bores  through  th^K^^ 
mortar  of  which  it  is  built. 

Some  species  agglutinate  their  eggs  upbn   catei^*'* 
pillars;  others   penetrate  their   bodies,  and  depos^^  *t 
the  eggs  in  their  inside.  When  the  larvae  are  hate 
the  head  is  so  situated,  that  they  pierce  the  caterpilla 
and  penetrate  to  their  very  entrails.  These  larvaa  suc^^  -* 
the  nutritious  juices  of  the  creatures  without  attack 
ing  their  vitals;  for  they  seem  to  be  all  the  time  perfect 
ly  healthy,  and  even  sometimes  are  enabled  to  trans 
form  themselves  into  chrysalids.  "A  friend  of  mine,' 


*  The    Linnean  order   of  Hymenofte&ous  Iniects   com 
mences  here. 
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fays  Dr.  Dciham,  "  put  about  forty  large  caterpillars, 
collected  from  cabbages,  on  some  bran  and  a  few  leaves, 
into  a  box,  and  covered  it   with  gauze  to  prevent 
escape.     After  a  few  days  we  saw,  from  more  than 
th'-ee  fourths  of  them,  about  eight  or  ten  littje  ca- 
terpillars of  the  Ichneumon  fly  come  out  of  their 
backs,  and  spin  each  a  small  coccoon  of  silk,  and  in 
a  few  days  the  large  caterpillars  died."— The  Ichneu- 
mons performed  singular  service,  in  the  years  1731 
and  1732,  by  multiplying  in  the  same  proportion  as 
the  caterpillars :  their  larvae  destroyed  infinitely  more 
of  them  than  could  possibly   have  been  done  by  all 
the  efforts  of  human  industry  *. 

Plant-lice,  and  the  larvae  of  various  other  insects, 
are  also  made  the  tiidus  of  the  Ichneumon.  And 
there  are  Ichneumons  in   the    woods   sufficiently 

powerful  to  attack  even  the  spiders.  *'  I  lately 
saw,"  says  Mr.  White,  *^  a  small  Ichneumon  fly 
attack  a  spider  much  larger  than  itself  on  a  grass 
walk«  When  the  spider  made  any  resistance,  the 
Ichneumon  applied  her  tail  to  him  and  stung  him 
with  great  vehemence,  so  that  he  soon  became  dead 
and  motionless.  The  Ichneumon  then  running 
backward  drew  her  prey  very  nimbly  over  the  walk 
into  the  standing  grass. — This  spider  woufd  be  de- 
posited in  some  hole,  where  the  Ichneumon  would 
lay  some  eggs ;  and  as  soon  as  the  eggs  were 
hatched,,  the  carcase  would  afl!brd  ready  food  for 
the  maggots. — Perhaps  indeed  some  eggs  might  be 
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injected  into  the  body  of  the  spider  in   the  aft  of       /  ^^ 
•tinging  ♦. "  Ik 

The  antennas  of  the  Ichneumon   flies  are  taper-      I  ^\ 
ing^  and  consist  of  more  than  thirty  joints  or  articu-      \^ 
lations.     The  mouth  is  armed  with  jaws^  and  hs^ 
four  unequal  thread-shaped  feelers.     At  the  extr^* 
mity   of  the  abdomen  is  a  long  sting,  pos6esse^=^> 
however,  of  no  pungent  property^  inclosed  in  a  cyli  ^^Bk^' 
drical  sheath  composed  of  two  valves. 

ICHNEUMON   MANIPESTATOR. 

The  present  species  is  about  an  inch  in  leng^ 
from  the  liead  to  the  extremity  of  the  abdomen :  tli  ^^ 
tail  measures  near  an  inch  and  a  half,  and  the  antei^  ^Q* 
naj  somewhat  more  than  half  an  inch.     The  body  ^ 

black,  and  the  legs  are  dusky.  The  abdomen  is  cylirr^^  ^ 
drical  and  sessile,    not  being^  connected  with   tl 
thorax,  as  in  several  of  the  species,  by  a  pedicle. 

The  care  and  attention  paid  by  the  whole  of  tb 
animal  creation  to  the  preservation  of  their  ofFsprinj 
is  a  subject  that  has  employed  the  attention  and  ex- 
cited the  admiration  of  all  ages  ;  yet  there  are 
creatures  in  which  these  properties   are  more  ma* 
nifcstthan  in  this  diminutive  animal. 

Thomas  Marsham,  esq.  a  most  accurate  observcr"^:^ ^ 
of  nature,  seems  to  have  been  the  first  who  has  re- 
corded this  part  of  the  economy  of  the  Ichneumon 
Manifcstator.      In  the  month   of  June  1787,    he 
observed  one  of  these  insects  on  the  top  of  a  post 

«  White'*  Naturalist's  Calendar, 
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in  Kensington  Gardens.  It  moved  rapidly  along, 
having  its  antennae  bent  in  the  form  of  an  arch,  and, 
with  a  strong  vibratory  motion  in  these,  felt  about 
until  it  came  to  a  hole  made  by  some  insect,  into 
which  it  thrust  them  quite  to  the  head.  It  remained 
about  a  minute  in  this  situation  apparently  very  busy, 
and  then,  drawing  its  antennae  out,  came  round  to 
the  opposite  side  of  the  hole,  and  again  thrust  them 

in,  and  remained  nearly  the  same  time.  It  next 
proceeded  to  one  side  of  the  hole^  and  repeated  the 
Bame  operation  there.  Having  now  again  drawn 
out  its  antenna,  it  turned  about,  and,  dexterously 
measuring  a  proper  distance,  threw  back  its  ab- 
domen over  its  head  and  thorax,  and  projected  the 
long  and  delicate  tube  at  itis  tail  into  the  hole. 
After  remaining  near  two  minutes  in  this  position,  it 
drew  out  the  tube,  turned  round,  and  again  applied 
its  antennae  lo  the  hole  for  nearly  the  same  time  as 
before ;  and  then  again  inserted  its  tube.  This 
operation  was  repeated  three  times  ;  but  Mr.  M.  ap- 
proaching too  near,  in  order  if  possible  to  observe 
with  a  glass  what  was  passing  in  the  tube,  he  fright- 
ened the  insect  entirely  away. 

About  a  week  afterwards  Mr.  M.  was  in  Kensing- 
ton Gardens,  and  saw  several  of  these  Ichneumons  at- 
work.  They  appeared  to  pierce  the  solid  wood  with 
their  tubes,  which  they  forced  in  even  to  half  their 
length,  constantly  passing  them  between  the  hinder 
thighs,  which  they  closed  in  order  to  keep  the  tubes 
{Straight  when  over-resistance  forced  them  to  bend. 
It  appeared  truly  surprising  to  see  an  instrument,  ap- 
parently weak  and  slender,  able,  with  the  stYct\^Vi  ^ 
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80  small  an  animal^  to  pierce  solid  wood  balf  or 
three  quarters  of  an  inch  deep ;  but  on  particular 
attention  it  was  discovered,  that  ail  those  that  ap- 
peared to  pierce  the  solid  wood,  did  it  through  the 
centre  of  a  small  white  spot  resembling  mold  or 
mildew,  which  on  minute  examination  was  found  to 
be  fine  white  sand,  delicately  closing  up  a  hole  made 
by  the  Jlfis  maxillosa,  and  where  no  doubt  there  were 
young  bees  deposited. 

In  deep  holes  that  were  not  closed,  the  insect  not 
only  thrust  in  the  whole  tube,  but  in  some  cases  the 
whole  of  the  abdomen  and  posterior  legs,  leaving 
out  only  the  two  fore -feet  and  wings,  which  it  placed 
in  contrary  directions  like  arms.  The  two  cases  of 
the  tube  were  also  projected  up  the  back,  with  the 
ends  appearing  above  the  head  out  of  the  hole. 

From  Mr.  Marsham's  account  it  appears  that  they 
do  not  adopt  any  hole  indiscriminately  as  a  sitiuu 
tion  for  their  eggs  ;  for,  in  many  instances,  he  saw 
them  thrust  their  antennas  into  holes  and  crevices 
from  which  they  almost  immediately  withdrew  theoit 
and  proceeded  in  search  of  others.  As  the  whole  of 
this  tribe  of  insects  deposit  their  eggs  in  the  body 
of  some  other  creature  as  a  pidus,  it  appears  pro- 
bable that  in  these  instances  they  found  the  holes 
empty,  and  that  they  went  on  in  search  of  those  io 
which  the  young  of  the  ^pis  maxlHosa  were  depo- 
sited^ 

Another  particular  instance  of  sagacity  in  one  of 
these  little  animals  is  deserving  of  remark.  While 
it  bad  its  tube  inserted,  the  cases  were  as  usual  pro- 
jected upwards  out  of  the  hole  ;  and  the  wind  being 
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very  powerful  rendered  it  difficult  for  this  delicate 
animal  to  maintain  its  situation,  as  these  long  cases 
were  so  strongly  acted  upon  by  the  wind  as  to  en- 
danger its  being  overset  several  times.  To  remedy 
this  inconvenience,  it,  with  a  wonderful  dexterity, 
brought  the  cases  down  between  its  legs,  and  project- 
ed them  forwards  under  its  body  toward  the  head;  by 
which  means  it  retained  its  situation  securely  *• 


THE  SPHEGES. 


Many  species  of  the  Sphex  are  common  in  Eng- 
land ;  they  are  chiefly  found  in  woods  and  hedges. 
Their  larvae  feed  upon  dead  insects,  in  the  bodies 
of  which  they  are  produced  from  the  egg. 

Some  of  the  species  dig  holes  in  the  earth,  like 
dogs,  with  their  fore  feet,  in  each  of  which  they 
bury  a  dead  insect,  after  depositing  their  eggs  in  its 
body,  and  then  carefully  close  them  up  again  with 
earth. 

No  creatures  whatever  display  greater  affection 
for  their  offspring  than  these ;  nor  are  any  more  ra- 
pacious. They  are  the  fiercest  of  flies,  and  with- 
out hesitation  attack  insects  much  larger  than  them- 
selves. Their  strength  is  very  great,  their  jaws  are 
hard  and  sharp,  and  their  stings  armed  with  a  poison 
which  suddenly  proves  fatal  to  most  of  the  creatures 

*  Linn.  Tran.  iii.  aj. 
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with  which  they  engage.     The  Sphex  seizes  with 
the  greatest  boldness  on  the  creature  it  attacks^  .gir* 
ing  a  stroke  with  amazing  force,  then  falling  o£f  to 
rest  from  the  fatigue  of  the  exertion,,  and  to  enjoy 
the  victory.  It  keeps,  however,  a  steady  eye  on  the 
object  it  has  struck  till  it  dies,  and  tlien  dragd  it  to 
its  nest  for  the  use  of  the  young.     The  number  of 
insects  that  this  creature  destroys  is  almost  beyood 
conception,  fifty  scarcely  serving  for  a  meal  :,tbe 
mangled  remains  about  the  mouth  of  its    retreat 
sufficiently  betray  the  sanguinary  inhabitant.    The 
eyes,  the  filament  that  serves  as  a  brain,  and  a  small 
part  of  the  contents  of  the  body,  are  all  that  the 
Sphex  eats. 

The  antennae  in  this  tribe  consist  of  ten  jointf 
or  articulations  ;  and  the  mouth  is  armed  with  jawfii 
The  wings  in  both  sexes  are  extended,  and  not  fold- 
ed. The  sting  is  pungent,  andconcealed  within  tilt 
abdomen. 

THE    BLUE    SPHEX*. 

These  little  creatures  form  for  their  cells  cylindri' 
cal  pipes  of  clay,  each  about  the  thickness  aod 
length  of  the  little  finger,  against  the  timber  under 
the  roofs  of  houses,  or  under  pales  where  they  may 
be  sheltered  from  the  weather.  They  form  eight  or 
ten  of  them  alongside  and  joining  upon  each  otbtf* 
Each  of  these  tubes  is  divided  by  several  partitioiA 
betwixt  every  one  of  which  the  female  lays  an  egg; 


*  Synonyms. — Sphex  cyanea.      ife»,— — Vcspa  IchnemiM* 
cxrulca.     Cateshy. 
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mttd  as  they  are  formed,  they  are  stopped  up ;  but 
xione    of  them   without  an  egg,    and  the  bodies 
of  several  insects  to  support  the  future  yourig  be- 
fore it  can  come  to  light.    When  one  is  stopped  up 
another  is  begun  at  its  end,  and  so  on  till  the  whole 
work  is  completed.     These  insects  are  silent  at  all 
times  except  during  the  plastering  and  forming  of 
th^r  cells ;  and  they  no  sooner  set  about  their  work 
than  they  always  emit  an  odd  but  pleasing  sound, 
which  is  audible  at  the  distance  of  ten  or  twelve 
yards,  and  seems  to  render  their  labour  cheerful.     It 
is  exceedingly  diverting  to  observe  the  surprising 
dexterity  and  the  whimsical  gesticulations  that  they 
adopt  in  performing  this  important  business.     They 
first  moisten  the  clay,  then  temper  it  into  a  little 
lump  of  the  size  and  shape  of  a  swan-shot,  and  ap« 
ply  it  to  the  walls  of  their  nest.     They  commence 
their  operations  at  the  upper  part,  and  work  down- 
wards till  the  cell  is  long  enough  to  contain  the 
chrysalis.  After  having  spread  out  this  little  lump  in 
a  proper  manner,  they  return   for  fresh   materials. 
'  They  cease  their  humming  noise  the  moment  they 
depart  from  their  cell,  but  always  commence  it  im- 
mediately on  putting  together  the  materials  they 
have  been  out  for.     When  a  cell  is  finished  they 
are  always  very  careful  to  render  it  perfectly  smooth 
on  the  inside. 

The  insects  that  this  fly  secures  for  its  young  are 
principally  spiders,  which  will  in  some  measure  ac- 
Count' for  its  generally  forming  its  cell  under  roofs  of 
buildings  and  other  places  where  spiders  are  usually 
found.     It  docs  not  kill  them,  but  only  in  some 
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manner  so  disables  them  that  they  cannot  escape ;  by 
which  means  they  are  preserved  alive  and  uncor* 
rupted  till  the  young  larva  is  produced,  which  is  not 
long  after  the  egg  is  deposited.  They  sometimes 
seize  and  fly  off  with  spiders  that  are  equal  in  size 
with  themselves  ;  and  when  one  of  them  proves  too 
weighty  to  be  carried  off,  if  it  is  not  at  a  great  distance 
the  insect  drags  it  to  her  nest.  Mr.  Catesby  once 
saw  an  exceedingly  large  spider  dragged  up  a  wall 
by  one  of  these  flies  to  its  nest ;  and  both  of  them 
being  caught  and  weighed,  it  was  found  that  the 
spider  was  eight  times  the  weight  of  the  fly. 

By  the  time  the  larva  has  devoured  all  its  provi* 
sion,  it  is  ready  to  undergo  its  change,  and  for  this 
purpose  spins  itself  up  in  a  fine  soft  silken  case  about 
the  end  of  September,  and  remains  in  a  chrysalis 
state  till  the  spring  ;  when  it  gnaws  its  way  out  of 
the  clayey  dwelling,  and  becomes  an  inhabitant  d 
the  air. 

The  insect  is  then  about  three  quarters  of  an  inch 
long,  and  of  a  dark  blue  colour.  The  pedicle  connect- 
ing the  abdomen  and  thorax  is  about  a  quarter  of  an 
inch  in  length.  The  antennae  are  black,  and  the  wingi 
blueish  and  tipped  with  black. — It  is  found  in  Caro» 
hna  and  various  other  parts  of  North  America*. 

THE    PENNSYLVANIA   SPHEX  f  • 

The  nest  of  this  species,  as  well  as  that  of  thelas^ 
is  formed  with  considerable  art  and  ingenuity.    TbC 

*  Phil.  Tran.  n.  476.  p,  363. — Vol.  xllii.  p.  3^^3.^Catedbf 
App.  p.  5.  f  Synonyms. — Sphex  Pcnnsylvanica.  Liim.f*^ 
Great  Slack  Wasp  from  Pennsylvania.    Bartram* 
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■ 

insect  scratches  in  the  steep  side  of  Some  bank  of 

loamy  earth  an  horizontal  hole,  about  an  inch  in 

diameter  and  near  a  foot  long,  making  it  smooth 

l¥ithin,  and  prefling  the  earth  so  strongly  as  to  se« 

cure  it  from  giving  way.     She  then  flies  off  and 

seizes  one  of  the  large  green    grashoppers,  and 

lodges  it  safely  at  the  farther  end ;  and  ^fter  laying 

ao  egg  she  again  goes  ofF  and  catches  two  others^ 

which  she  deposits  with  the  former,  and  then  closes 

up  the  hole.     The  larva  when  produced  feeds  on 

the  bodies  of  the  grashoppers  till  its  change  into  a 

chrysalis.     It  remains  in  this  state  for  some  time ; 

but  when  it  becomes  perfected,  it  eats  its  way  out, 

and  flies  off. 

The  grashoppers  caught  for  the  young  are  often 
much  larger  and  more  strong  than  the  parent  insect^ 
so  that  considerable  care  is  nepessary  in  attacking 
them.  She  is  said  to  seize  them  suddenly,  and  to 
plunge  her  sting  into  their  body  in  such  a  manner 
as  not  to  kill  but  merely  to  render  them  inactive : 
for,  as  in  the  last  species,  it  is  necessary  that  they 
should  be  kept  alive  for  some  time  in  the  nest,  or 
they  would  otherwise  putrefy,  and  become  unfit  for 
the  purpose  they  were  designed  to  answer  *. 

This  species  is  above  an  inch  long,  and  of  a  black 
colour,  with  the  wings  inclining  to  violet.  It  is  an 
inhabitant  of  North  America,  where  it  feeds  on 
grashoppers  and  other  insects,  as  well  as  on  Various 
iinds  of  fruit. 


•  •        % 

*  Phil.  Tran.  vol.  xlvi.  p.  ia6. 
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This  inject  lives  by  choice  among  meti^  whom  it 
never  offends,  but  it  is  the  terror  of  all  the  smaller 
injects.  It  inhabits  holes  in  the  earth  on  the  sides 
of  hills  and  cliflTs^  and  recesses  that  it  forms  in  the 
mud- walls  of  cottages  and  outhouses.  In  Peterbo- 
rough^ in  Northamptonshire,  one  was  taken^  wfafch 
had  formed  its  cell  in  the  mud'^^wall  of  a  cottage^tbat 
was  wrought  into  the  appearance  of  honey-comb  by 
the  multitude  of  these  creatures. 

The  eggs,  as  in  other  species,  are  laid  in  the  back 
part  of  the  cells,  which  are  supplied  with  insects  and 
then  filled  upf. 

Dr.*  Derham  says,  that  a  species  of  savage,  or  ich* 
neumon  wasp,  built  its  nest  in  a  little  hole  in  his  sta- 
dy  window.  The  cell  was  coated  over  with  an  odo* 
riferous  and  resinous  gum,  collected  as  he  supposed 
from  »ome  neighbouring  fir-trees :  the  insect  laid  two 
egfi^s,  and  he  soon  after  observed  it  several  times  csnj 
in  maggots,  some  of  which  were  bigger  than  ifecK 
I'hese  it  very  sagaciously  sealed  up  with  great  caic* 
fulness  in  the  nest,  where  it  left  them. 


THE  SAND- WASP. 


This  tribe  is  separated  from  the  last  by  the  R 
Mr.  Kirby.     In  their  manners  and  economy^ 
insects  of  each  bear  a  near  resemblance. 


*  Sphcx  Spirifcx.    Linn.     ^  ^%ib«ei  Gtiu  Insect  p. 
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Tbe  rostrum  or  beak  is  conical,  inflected,  and 
contains  a  retractile  tubular  tongue,  that  is  cleft  at 
the  end.  The  jaws  are  forcipated,  and  three-toothed 
at  the  tip ;  and  the  antennae  in  each  sex  are  filiform^ 
with  about  fourteen  joints  or  articulations.  The  eyes 
are  oval,  and  the  wings  plane.  The  sting  is  pun- 
gent^ and  concealed  in  the  abdomen. 

THE    COMMON    SAND-WASP*. 

In  this  species  the  antennas  have  thirteen  articu* 
lationsy  and  are  inserted  in  a  hollow  on  the  front  of 
the  head.  The  abdomen  is  club-shaped,  and  joined  to 
the  thorax  by  a  long  two-jointed  pedicle.  The  wings 
are  equal,  and  the  colours  of  the  body  black  and 
ferruginous  alternately. 

,  It  is  very  common  about  sandy  banks  exposed 'to 
the  sun,  in  Norfolk  and  SuAblk,  but  rare  in  the 
neighbourhood  of  London.  It  is  easily  dj^tinguished 
from  other  insects  by  the  elongated  pedicle  of  its  ab- 
domen, and  very  short  wings.  When  it  flics,  it 
always  carries  its  abdomen  [)ointing  upwards,  so  as 
to  be  nearly  at  right  angles  with  that  part  of  the 
thorax  to  which  it  is  attached  f. 

Its  history  is  interesting,  but  in  its  manners  it  is 
greatly  allied -to  the  species  of  the  preceding  genus, 
T-he  most  pleasing  fact  is  that  related  by  Mr.  Ray : 
^^  I  observed  one  of  them  (says  he)  dragging  a  green 
caterpillar  thrice  its  own  size;  it  laid  this  down  near  the 


•  Synonyms. — Sphex  sabulosj.    Linn.-^Ammophih  vulgaris, 
Kirby  in  Linn.  Tran. 
f  Kirby  in  Liim.  Tran.  Ir.  185. 
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mouth  of  a  burrow  that  it  had  made  in  the  ground; 
then  removing  a  little  ball  of  earth  with  which  it  bad 
covered  the  orifice,  it  first  went  down   itself^  and 
after  staying  a  short  time  retumedj  and,  seizing  the 
caterpillar  again,  drew  it  down  with  him.     Then 
leaving  it  there,  it  came  up,  and,  taking  some  liti^e 
globules  of  earth,  rolled  them  one  by  one  into  the 
biirrow,  scraping  the  dust  in  by  intervals  with  its  fore 
feet,  in  the  manner  of  a  dog;  thus  alternately  roll- 
ing in  pieces  of  earth,  and  scraping  in  dust,  till  the 
hole  was  full ;  sometimes  going  down  (a3  it  seemed 
to  me)  to  press  down  the  earth  ;  and  once  or  twice 
flying  to  a. fir-tree  which  grew  near,  perhaps  to  get 
turpentine  to  glue  it  down,  and  make  it  firm.     The 
hole  being  filled  and  equalled  with  the  superficies  oT 
the  earth,  that  its  entrance  might  not  be  discovered, 
it  took  two  fir-leaves  that  were  near,  and  laid  tbeai 
by  the  mouth  ;  most  probably  to  mark  the  place*." 


THE  WASP  TRIBE. 


The  Wasps  are  in  general  found  in  large  societies, 
like  the  bees,  constructing  curious  combs  or  nests, 
in  which  they  deposit  their  eggs.  Some  however  arc 
solitary,  and  form  for  each  young  a  separate  nest. 
Their  larvae  are  soft,  without  feet,  and  are  fed  witb 


*  Hay  Hl&x.  Insect  ^.  254. 
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the  nectar  of  flowers  and  honey,  but  of  a  kind  very 
inferior  to  that  collected  by  the  bees.  The  chrysalis 
is  without  motion,  and  has  the  rudiments  of  wings. 

A  distinguishing  popular  character  of  this  genus  is 
their  having  smooth  bodies,  apparently  without  hairs, 
and  each  of  their  upper  wings  folded,  wheri  at  rest, 
through  their  whole  length.  At  the  base  of  each  of 
these  is  a  scaly  process,  that  performs  the  office  of  a 
spring,  in  preventing  them  from  rising  too  high ;  a 
caution  of  some  importance  to  these  carnivorous 
insects,  which  pursue  their  prey  oh  full  stretch  of 
wing. 

The  mouth  is  horny,  and  furnished  with  a  com- 
pressive jaw,  and  four  unequal  thread-shaped  feelers. 
The  antennae  are  also  filiform,  the  first  joint  longer 
than  the  rest,  and  cylindrical.  The  sting  is  pungent, 
and  concealed  within  the  abdomen. 

THE    COMMON    WASP*. 

The  Common  Wasp  always  forms  its  nest  under 
the  surface  of  the  earth,  in  a  dry  soil,  and  not  un- 
frequently  occupies  with  it  a  forsaken  dwelling  of  the 
mole.  The  hole  that  leads  to  it  is  about  an  inch  in 
diameter,  from  half  a  foot  to  two  feet  deep,  and  ge- 
nerally in  a  zigzag  direction. 

When  it  is  exposed  to  the  view,  the  whole  nest 
appears  to  be  of  a  roundish  form,  and  sometimes 
about  twelve  or  fourteen  inches  in'  diameter.  It  is 
Btrongly  fortified  all  round  with  walls,  in  layers,  formed 


*  Vespa  vulgaris.    JJnn. 
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of  a  substance  soinewhat  like  paper,  the  fiurfaco  of 
which  is  rough  and  irregular.  In  these  walls,  or  la- 
ther in  this  external  covering,  two  holes  are  left  for 
p£(ssages  to  the  combs,  one  of  which  isufiifbrmly 
adopted  for  entrance^  and  the  other  as  a  passage  out^ 
The  interior  of  the  nest  consists  of  several  stpries  or 
floors  of  combs,  which  are  parallel  to  each  otber^  aiu) 
nearly  in  an  horizontal  position.  Every  story  is  caoh 
posed  of  a  numerous  assemblage  of  hexagonal  cells^ 
very  regularly  constructed,  of  a  matter  resembling  il 
kind  of  ash-coloured  paper.  These,  cells  contain 
neither  wax  nor  honey,  but  are  solely  destined  for 
containing  the  eggs,  the  worms  which  are  batched 
from  tb^m,  the  chrysalids, 'and  the  young  wasps  til} 
they  are  able  to  fly.  The  combs  are  fro^n  eleven  to 
fifteen  in  number.  Rcaumpr  computed  the  number 
of  cells  in  the  combs  of  a  middle*sized  nest  to  be  at 
least  ten  thousand  j  and  as  every  cell  serves  for  no 
less  than  three  generations,  a  nest  of  this  descriptioo 
would  annually  give  birth  to  tbir^y  tbottscind  young 
wasps. 

The  diflTerent  stories  of  combs  are  always  about 
half  an  inch  high,  which  leaves  free  passages  to  the 
wasps  from  one  part  of  the  nest  to  another.  Each 
of  the  larger  combs  is  supported  by  about  fifty  pil- 
lars, which,  at  the  same  time  that  they  give  solidity 
to  the  fabric,  greatly  ornament  the  whole  nest.  The 
lesser  combs  are  supported  by  thp  same  cpntrivance. 
The  wasps  begin  at  the  top  and  work  dowpwardj  the 
uppermost  comb  being  firsi  constructed,  and  attached 
to   the  superior  part  of  the  external  covering.     The 
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second  comb  is  afExed  to  the  bottom  of  the  first, .  and 
in  this  manner  the  animals  proceed'  till  the  whole  is 
completed. 

M.  de  Reaumur,  in  order  to  examine  some  parts 
of  tbe  internal  economy  of  these  insects,  contrived 
to  make  them  lodge  and  work  in  glass  hives  like  the 
Honey-bees.  Their  extreme  affection  tor  their  off- 
spring aided  him  greatly  in  this ;  for  he  found  that 
akbough  their  nest  was  cut  in  various  directions,  and 
even  exposed  to  the  light,  they  never  deserted  it, 
nor  relaxed  in  their  attentions  to  the  young. 

Immediately  afier  a  wasp's  nest  bad  been  trans* 
ported  from  its  natural  situation,  and  covered  with 
a  glass  hive,  the  first  operation  of  the  ingots  was  to 
repair  the  injuries  it  had  suffered.  With  wonderful 
activity  they  carried  oft  all  the  earth  and  foreign  bodies 
that  had  accidentally  been  conveyed  into  the  hive. 
Some  of  them  occupied  themselves  in  fixing  the  nest 
to  tbe  top  and  sides  of  the  hive  by  pillars  of  paper^ 
smilar  to  those  that  support  the  different  stories  or 
strata  of  combs  ;  others  repaired  the  breaches  it  had 
sustained;  and  others  fortified  it  by  augmenting  con- 
siderably the  thickness  of  its  external  cover. 

In  the  formation  of  their  nests,  Wasps  differ  great 
]y  from  the  Bees :  instead  of  collecting  the  farina  of 
flowers  and  digesting  it  into  wax,  they  gnaw  small 
fibres  of  wood  from  the  sashes  of  windows,  the  posts 
and  doors  of  gardens,  &c.  which  their  strong  and  ser- 
rated jaws  enable  them  to  do  with  great  ease.  These 
fibres,  though  very  slender,  are  often  a  tenth  of  an 
inch  in  length.  After  cutting  ^  certain  number,, they 
collect  them  into  small  buvidles^  transport  iViem  mo 
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their  nest;  and,  by  means  of  a  glutinous  substance 
furnished  from  their  own  bodies,  the  labouring  wasps, 
who  are  employed  in  the  nest,  form  them  into  a 
moist  and  ductile  paste.  Of  this  substance  they  con- 
struct the  external  cover,  the  partitions  of  the  nest, 
the  hexagonal  cells,  and  the  solid  columns^that  sup* 
port  the  several  stories  of  the  comb. 

Jn  the  republic  of  Wasps,  like  that  of  the  Beesf^^ 
there  are  three  different  kinds  of  flies,  males,  females, 
and  neuters.     The  greatest  share  of  labour  devolves 
upon  the  neuters  :  but  they  are  not,  like  the  neuter 
bees,  the  only  workers ;  for  there  is  no  part  of  the 
different  operations   which   the  females  at  certain 
times  do  not  execute.     Nor  do  the  ipales  remain 
entirely  idle.     The  neuters  however  build  the  nest, 
feed  the  males,  the  females,  and  even  the  young. 
But  while  these  are  occupied  in  different  employ- 
ments at  home,  the  others  are  abroad  in  hunting 
parties.     Some  of  them  attack  with  intrepidity  live 
insects,  which  they  sometimes  carry  entire  to  the 
nest ;  but  if  thefe  are  at  all  large,  they  transport  only 
the  abdomen.     Others  make  war  on  the  bees,  kill* 
ing  them  for  the  honey  they  have  in  their  bodies,  or 
plundering  their  hives  of  the  fruits  of  their  labour. 
Some  resort  to  the  gardens,  and  suck  the  juices  of 
fruit  I  and  others  pillage  butchers'  stalls,  from  which 
they  often  arrive  with  a  piece  of  meat,  larger  even 
than  the  half  of  their  bodies.  Butchers,  however,  fre- 
quently turn  thpse  operationsof  the  Wasps  to  advan- 
tage, by  hanging  up  before  their  shops  a  calf's  liver, 
or  any  tender  meat.  The  Wasps  come  in  quest  of  this 
delicate  food;  and  pursue<he  blue-bottle  flies,  fiiom 
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whose  eggs  are  produced  the  maggots  that  spoiil  meat. 
When  they  return  to  the  nest  they  distribute  a  part 
of  their  plunder  to  the  females,  to  the  males,  and  to' 
such  neuters  as  have  been  usefully  occupied  at  home. 
As  fbon  as  a  neuter  enters  the  nest,  it  is  surrounded 
by  several  Wasps,  to  each  of  which  it  freely  gives  a 
portion  of  the  food  it  has  brought.  Those  .that  have 
not  been  hunting  for  prey,  but  have  been  sucking, 
the  juices  of  fruits,  though  they  seem  to  return  empty, 
fail  not  to  regale  their  companions ;  for,  after  their 
arrival,  they  station  themselves  on  the  upper  part  of 
the  nest,  and  discharge  from  their  mouths  two  or 
three  drops  of  clear  liquid,  which  are  immediately 
swallowed  by  the  domestics. 

The  neuter  Wasps  are  the  smallest,  the  females 
much  larger  and  heavier,  and  the  males  are  of  an 
intermediate  size  between  the  two.  In  the  hive  of 
the  Honey-bee  the  number  of  females  is  extremely 
small ;  but  in  a  Wasp's  nest  this  is  often  more  than 
three  hundred. 

The  eggs  are  white,  transparent,  and  of  an  oblong 
figure ;  but  they  differ  in  size,  according  to  the  kind 
of  Wasps  that  are  to  proceed  from  them.  Eight  days 
after  they  are  deposited  in  the  cells,  the  worms  are 
hatched,  and  are  considerably  larger  than  the  eggs 
from  which  they  are  produced.  Thewormsdemand  the 
principal  care  of  those  Wasps  that  continue  always  in 
the  nest.  They  feed  them,  as  birds  feed  their  young, 
by  giving  them  from  time  to  time  a  mouthful  of 
food.  It  is  astonishing  to  see  with  gprhat  industry 
and  rapidity  a  female  runs  along  the  cells  of  a  comb^ 
and  distributes  to  each  worm  a  portion  of  iiu\.nmt.w\% 
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In  proportion  to  the  ages  and  conditions  of  the 
worms^  they  are  fed  with  solid  food,  such  as  the 
bellies  of  insects,  or  with  a  liquid  substance  disgorg- 
ed by  their  foster  parent.  When  a  worm  is  so 
large  as  to  occupy  its  whole  cell,  it  is  ready  to  be 
metamorphosed  into  a  chrysalis.  It  then  refuses  all 
nourishment,  and  ceases  to  have  any  connexion 
with  the  Wasps  in  the  next.  It  shuts  up  the  mouth 
of  its  cell  with  -a  fine  silken  cover^  in  the  same.man* 
ner  as  the  silk-worm  and  other  caterpillars  spin 
their  coccoons.  This  operation  is  completed  in  three 
or  four  hours,  and  the  animal  remains  a  chrysalis 
nine  or  ten  days;  when,  with  its  teeth,  it  destroys 
the  external  cover  of  the  celU  and  comes  forth  a 
winged  insect,  which  is  either  male,  female,  or  neu- 
ter, according  to  the  nature  of  the  egg  from  which 
it  was  hatched.  In  a  short  time  the  Wasps,  newly 
transformed,  receive  the  food  brought  into  the  nest 
by  the  foragers  from  the  fields.  What  is  still  more 
wonderful  is,  that  in  the  course  of  even  the  first  day 
after  their  transformation  the  young  Wasps  have 
been  observed  going  to  the  fields,  bringing  in  provi- 
sions, and  distributing  them  to  the  worms  in  the 
cclls.-^A  cell  is  no  sooner  abandoned  by  a  young 
Wasp,  than  it  is  cleaned,  trimmed,  and  repaired  by 
the  old  ones,  arid  rendered,  in  every  respect,  proper 
for  the  reception  of  another  egg. 

Cells  are  constructed  of  difterent  dimensions  for 
the  neuters,  males,  and  females;  and  it  is  very  re- 
markable, tba^  those  of  the  neuters  are  never  inter- 
mixed with  the  cells  destined  for  the  others. 

This  wonderful  edifice,  that  requires  the  labour  d 


THE   COMMON   WASP;  847 

tbe  animals  for  several  !n4)nth8,  serves  them  only  for 

a  year;  and  notwithstanding  its  population  during 

the  summer,  it  is  almost  deserted  in  winter,  and  is 

abandoned  entirely  in  the  spring;  for,  in  this  last 

season;  not  a  single  Wasp  is  to  be  found  in  a  nest  of 

the  preceding  year.     It  is  worthy  of  remark,  that  the 

lirst  combs  of  a  nest  are  always  acconfimodated  for 

the  reception  of  the  neuter  or  working  Wasps,  whose 

care  and  attention  are  first  required ;  so  that  it  uni« 

fornily  happens,  that,  before  the  males  and  females 

lire  capable  of  taking  flight,  every  Wasp's  nest  is 

peopled  with  several  thousands  of  neuters  or  work* 

^s,     But  the  neuters,  which  are  first  produced,  are 

likewise  the  first  that  perish  s  for  not  one  of  them 

survives  the  termination  even  of  a  mild  winter. 

Tbe  female  Wasps  are  stronger,  and  support  the 
rigours  of  winter  better,  than  either  the  males  or 
peutcrs.  Before  the  end  of  winter,  however,  several 
hundred  females  die,  and  not  above  ten  or  a  dozen 
in  each  nest  survive  that  season*  These  few  females 
lU'e  destined  for  the  continuation  of  the  species* 
Each  ot  theni  becomes  the  founder  of  a  new  repub- 
lic With  regard  to  the  male  Wasps,  it  is  uncertain 
whether  any  of  them  survive.  But,  though  not  so 
indolent  as  the  males  of  the  honey  -bee,  they  can  be 
pf  but  little  assistance  to  the  female  ;  for  they  never 
engage  in  any  work  of  importance,  such  as  con- 
structing cells,  or  fortifying  the  external  cover  of  the 
Desf.  They  are  never  brought  forth  till  towards  the 
^d  of  Aygust ;  and  their  sole  occupation  seems  to 
be  that  of  keeping  the  nest  clean  :  they  carry  out 
ev^ry  kind  of  filthy  and  the  bodies  of  suob  oi  \\idt 
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companions  as  happen  to  die.     In  performing-  this 
.operation,  two  of  them  often  join  ;  and  when  the  load 
is  too  heavy  they  cut  off  the  head,  and  transport  the 
dead  animal  at  twice. 

Every  nest  about  the  beginning  of  06lober  pre- 
sents a  singular  and  cruel  scene.  At  this  season,  the 
Wasps  not  only  cease  to  bring  nourishment  to  their 
young,  but  drag  the  grubs  from  their  cells  and  carry 
them  out  of  the  nest,  where,  exposed  to  the  weather, 
and  deprived  of  food,  they  all  unavoidably  perish,  if 
the  Wasps  neglect,  which  they  seldom  do,  to  kill 
them  with  their  fangs.  Thid  mode  of  procedure 
would  at  first  seem  a  strange  violation  of  parental 
affection ;  but  the  intentions  of  nature,  though  th^ 
often  elude  6ur  researches,  are  never  wrong.  Wlnit 
appears  to  us  cruel  and  unnatural  in  this  instinctive 
devastation,  committed  annually  by  the  Wasps,  is 
perhaps  an  act  of  the  greatest  mercy  and  compassion 
that  could  possibly  have  taken  place.  Wasps  are  not, 
like  the  Honey-bees,  endov^^ed  with  the  instinct  of 
laying  up  a  store  of  provisions  for  winter  subsistence. 
If  not  prematurely  destroyed  by  their  parents,  the 
young  must  necessarily  die  a  cruel  and  lingering 
death,  occasioned  by  hunger.  Hence  this  seemingly 
harsh  conduct  in  the  economy  of  Wasps,  instead  of 
affording  an  exception  to  the  universal  benevolence 
and  wisdom  of  nature,  is,  in  reality,  a  most  merci* 
ful  effort  of  instinct*. 

Like  the  male  Honey-bees,  the  male  Wasps  are  de- 
stitute of  stings  ;  but  the  females  and  neuters  have 

*  Seaum.  Mem.  poxir  scrvit  ».VHvs\.ovt^^t&\tk&^c\ss^tQin.  vi. 
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stings,  the  poisonous  liquor  of  wTiich,  when  intro- 
duced into  any  part  of  the  human  body,  excites  in- 
flammation,   and  creates  a   considerable. degree  of 
pain.     This  sting  consists  of  a  hollow  and  very  sharp- 
pointed  tube,  having  at  its  root  a  bag  of  pungent 
juice,  which  in  the  act  of  stinging  is  pressed  out, 
and  conveyed  through  the  tube  into  our  flesh.— 
T^ere  are  also  two  small,  sharp,  and  bearded  spear? 
lying,  as  in  a  sheath,  within  the  tube.     Dr.  Detham 
counted  eight  beards  on   the  side  of  each  spear, 
ivhich,   he  says,  were  formed   somewhat  like  the 
beards  of  fish-hooks.     These  spears  lie  one  with  its 
point  a  little  before  the  other  in  the  sheath,  to  be 
ready,  in.  'all  probability,  to  be  first  darted  into  the 
flesh  ;    where   being  once  fixed  by  means  of  its 
foremost  beard,  the  other  then  strikes  in  also  ;  and 
they  in  this   manner  alternately  pierce  deeper  and 
deeper,  their  beards  taking  more  and  more  hold  ia 
the  flesh ;  after  which  the  sting  or  sheath  follows,  in 
order  to  convey  the  poison  into  the  wound.     The 
hole  in  the  tube  is  not  exadlly  at  the  end,  for  ia 
that  case  the  instrument  would  not  be  so  well  able 
to  wound  :  the  sting  is  drawn  to  a  hard  and  sharp 
point,   and.  the  incision  through   which  the  spears 
and  poison  are  ejected  is  a  little  below  it.    By  means 
of  this  mechanism  it  is  that  the  sting,  even  when 
parted  fron)  the  body,  is  able  to  pierce  and  make  us 
smart :  and  by  means  of  the  beards  being  lodged 
deep  in  the  flesh,  it  is  also  that  these  insects  leave 
their  stings  behind  them,  when  they  are  disturbed, 
before  they  have  had  time  to  withdraw  their  spears 
completely  into  the  tube.  *     -    - 
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The  Bees,  according  to  the  generic  character 
grven  of  them  by  Linnaeus,  have  a  horny  mouthy  with 
the  jaws  and  the  lip  membranaceous  at  the  end.  The 
tongue  IS  inflected,  and  they  have  four  unequal  fili- 
form, feelers.  Their  aqtennas  arc  short  and  filiform^ 
but  those  of  the  female  somewhat  club-shaped.  The 
wings  are  flat :  and  the  females  and  neuters  have 
pungent  stings  concealed  in  the  abdomen. 

The  English  Bees  have  undergone  an  accurate 
examination  by  the  Rev.  Mr.  Kirby,  who  has  disco- 
vered no  fewer  than  221  distinct  species,  though 
fifteen  years  ago  none  of  our  books  mentioned  so 
many  as  a  dozen.  He  divides  the  Linnean  genus 
into  Melitta  and  Apis^  distinguishing  thetn  by  their 
tongues:  the  insects  of  the  former  having  short,  flat- 
tish,  uninflccted  tongues;  and  those^of  the  other 
long,  cylindrical,  and  inflected  tongues,  easily  exa^ 
mined  by  raising  them  by  9  pin  from  the  sheath  in 
which  they  are  concealed. 

The?e  insects  are  very  numerous,  and  differ  con- 
siflorably  in  their  habits.  Some  are^ound  in  ex- 
tensive communities,  constructing,  with  the  utmost 
art, cells  for  theiryoung  and  repositories  for  their  foodj 
while  others  both  dwell  and  work  in  solitude.  The 
whole  tribe  live  on  the  nectar  of  flowers  and  on  ripe 
fruit. 

Their  larva;  are  soft  and  without  feet,  and  the 
pupa  resembles  the  perfect  insect. 
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THB    POPPY    BEE*. 

The  Poppy  Bee  forms  her  nest  in  the  ground, 
burrowing  to  the  depth  of  about  three  inches.  At 
the  bottom  she  makes  a  large  and  somewhat  hemi- 
spherical cavity,  which,  after  being  rendered  perfectly 
smooth  on  all  sides»  she  carefully  lines  with  a  splen« 
did  tapestry,  selected  from  the  scarlet  .flowers  of  the 
wild  poppy.  From  these,  with  great  dexterity,  she 
cuts  pieces  of  proper  size  and  form,  which  she  con- 
veys to  her  cell,  and,  beginning  at  the  bottom,  covers 
with  it  the  whole  interior  of  this  habitation  of  hes 
future  progeny.  The  covering  is  even  sometimes 
extended  a  little  way  round  the  orifice.  The  bottom 
is  rendered  warm  by  three  or  four  coats,  and  the 
rides  have  never  less  than  two.  When  the  little 
animal  has  completed  her  apartment,  she  fills  it  with 
paste,  made  of  pollen  and  honey,  to  the  height  of 
seven  or  eight  lines;  and  after  depositing  an  cgg^ 
she  pushes  down  the  poppy-lining  till  it  completely 
covers  the  cell,  and  then  closes  up  its  mouth  with 
earth  so  nicely  as  to  render  it  not  distinguishable 
from  the  adjoining  soil  f  • 

THE    LEAP-CUTTINO    BRE:|:.. 

These  Bees  construct  cylindrical  nests,  of  the 
leaves  of  the  rose  and  other  trees,  which  are  some- 
times of  the  length  of  six  inches,  and  generally  oon- 


*  SYNONYMS.r-Apls  Papaveris.    Kirby^  i*  142*  2x4. — Abeille 
tspitfliere.    Beaumur. 

f  Kirby,  i,  143.— 'Reaum.  Mem.  torn.  vi.  p.  93—96. 
X  Apis  ccntiincttlarif •    Liun. 


352  I'HE   LEAF-CUTTING    ME. 

sist  of  SIX  or  seven  cells,  each  shaped  like  a  thirable. 
They  are  formed  with  the  convex  end  of  one  fitting 
into  the  open  end  of  another.     The  portions  of  leaf 

• 

of  which  they  are  made  arc  not  glided  together,  nor 
are  they  any  otherwise  fastened  than  in  the  nicety  of 
their  adjustment  to  each  other  ;  and  yet  they  do  not 
admit  the  liquid  honey  to  drain  through  them.    The 
interior  surface  of  each  cell  consists  of  three  pieces 
of  leaf,  of  equal  size,  narrow  at  one  end,  but  gra- 
dually widening  to  the  other,  where  the  width  equals 
half  the  length.     One  side  of  each  of  these  pieces  is 
the  serrated  margin  of  the  leaf  from  which  it  was 
cut.     In  forming  the  cell,  the  pieces  of  leaf  are  made 
to  lap  one  over  the  other  (the  serrated  side  always 
outermost)  till  a  tube  is  thus  formed  coated  with 
three,  four,  or  more  layers.     In  coating  these  tubes^ 
the  provident  little  animal  is  careful  to  lay  the  mid- 
dle of  each  piece  of  leaf  over  the  margins  of  others, 
so  as  by  this  means  both  to  covbr  and  strengthen  th< 
junctions.     At  the  closed  or  narrow  end  of  the  cell,. 
the  leaves  are  bent  down  so  as  to  form  a  convex  ter- 
mination.    When  a  cell  is  formed,  the  next  care  ol 
the  Bee  is  to  fill  it  with  honey  and  pollen,  whicb, 
being  collected  chiefly  from  the  thistles,  form  a  rose- 
coloured  paste.  With  these  it  is  filled  to  within  about 
half  a  line  of  the  orifice;  and  she  then  deposits  in  it 
an  egg,  and  closes  it  with  three  perfectly  circular 
pieces  of  leaf^  which  coincide  so  exactly  with  the 
walls  of  the  cylindrical  cell,  as  to  be  retained  in 
their  situation  without  any  gluten.     After  this  co- 
vering is  fitted  in,  there  still  remains  a  hollow  which 
receives  the  convex  end  of  the  succeeding  celL    In 
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this  manner  the  patient  and  indefatigable  animal 
proceeds  till  her  whole  cylinder  of  six  or  seven  cellar 
is  completed.  This  is  said  to  be  generally  (brmed 
Under  the  surface  of  the  ground  *  tn  a  fistular  pas-, 
sage  which  it  entirely' fills  except  at  the  entrance. 
If  by  any'  accident  the  labour  of  these  insects  is 
interrupted,  or  the  edifice  is  deranged^  they  exhi- 
bit astonishing  perseverance  in  setting  it  agiin  to 
rights. 

Their  mode  of  cutting  pieces  out  of  the  leaves^ 
fbr  their  work,  deserves  particular  notite.     When 
btic  of  these  Bees  selects  a  rose*bush  with  this  view^ 
ahe  flies  rounds  or  hovers  over  it  for  some  seconds,  a9 
if  examining  for  the  leaves  best  suited  to  her  pur- 
pose.     When  she  has  chosen  one»  she  alights  upon 
it,'  sometimes  on  the  upper,  and  sometimes:  on  the 
under  torfacc,  or  not  unfrequcntly  on  its  edge,  so 
that,  the  margin  passes  between  her  legs.     Her  first 
attack,  which  is  generally  made  the  moment  she 
alights,  is  usually  near  the  footstalk,  with  her  bead 
turned  towards  the  point.     As  soon  as  she  begins  to 
cut>  she  is  entirely  intent  on  her  labour,  nor  does 
she  cease  till  her  work  is  completed ;  this  is  done 
with  her  strong  jaws,  with  as  much  expedition  as  we 
could  exert  with  a  pair  of  scissars.   As  she  proceeds, 
she  keeps  the  margin  of  the  detached  part  between 
her  legs,  in  such  a  manner  that  the  section  keeps 
giving  way  to  her,  and  does  not  interrupt  her  pro- 
gress.    She  makes  her  incision  in  a  curve  Irne  ap- 
proaching the  midrib  of  the  leaf  at  first ;  but  when 
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she  has  reached  a  certain  point/  she  ret^edes  from  ibi§ 
tdv^ards  the  margin,  still  cutting  in  a  cdnre*  When 
she  has  nearly  detached  the  portion  she  hhs  been 
employed  opon  from  the  leaf,  she  balances  her  little 
wingis  for  flight,  lest  its  weight  should  carry  her  to 
the  ground  ;  and  the  very  moment  it  parts  she  flies 
otf'with  ft  in  triumph^  in  a  bent  position  between 
her  legS)  and  pcrpcndicalar  to  her  body* 

The  larvae  of  the  Leaf-cutting  Bees  do  not  difibr 
in  a(>pearance  fnwn  those  of  the  HJve-^bec^.  When 
arrived  at  their  full  size,  they  spin  a  coccoon  of  silk, 
thick  and  solid,  which  they  attach  t6  the  sides  of 
their  celL  Those  produced  Ifirst  are  from  the  fir st*^ kid 
eggfe,  so  that,  when  ready  to  emerge  into  the  air^  in 
passing  through  the  bottom  of  their  cells  they  do 
n6t  interrupt  each  other^s  progress.  These  kirvm 
are  exposed  to  the  attacks  of  other  insect^  that  make 
th^ir  way  into  the  cells   and  deposit    there  tbdr 

This  mode  of  forming  a  nest  is  not  confined  la 
the  present  species,  as  several  others  have  similar 
operations,  adopting  the  leaves  of  other  trees  than 
the  tose  for  this  purpose^  as  the  horse-chesnut^  the 
elm,  &c.  &C,.* 

APIS    MANrCATA-f., 

This  singular  little  animal  is  very  common  about 
gardens  inor  ncartowns.  It  is  from  half  an  inch  to 
three  quarters  in  length  i  of  a  dark  colour  and  hairy. 


*  Ktrby,  L  i63«'<!*ReaiiiDor,  ti.  97*  124.        f  Linn. 
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On  each  side  of  the  abdomen    are  several  yellow 
spots. 

It  forms  its  nest  in  hollow  places  in  trees,  &c. 
plying  to  this  work,  the  down  of  the  Garden  Cam- 
pion*, and  some  other  woolly  plants.  The  Rev. 
Mr.  White  of  Sellxirne  seems  to  have  been  the  first 
naturalist  who  discovered  this.  He  says  that  "  it  is 
very  pleasant  to  see  with  what  addrefsthis  insect  strips 
ofFthc  down,  running  from  the  top  to  the  bottom  of  a 
branch,  and  shaving  it  bare  with  all  the  dexterity  of 
8  hoop-shaver.  When  it  has  got  a  vast  bundle,  al- 
most as  large  as  itself,  it  flies  away,  holding  it  secure 
between  its  chin  and  fore  legs  -f" 

Sir  Thomas  Ciillum  in  a  letter  to  Mr.  Marsham 
says,  "  I  observed  in  a  lock  to  one  of  my  garden- 
gates,  that  the  key  did  not  turn  easily  round,  and 
upon  looking  into  the  key-hole  I  saw  something 
white.  1  had  the  lock  taken  off,  and  it  was  com- 
pletely full  of  a  downy  substance,  containing  the 
pupa  of  some  bee.  On  examining  thiSj  I  am  certain 
it  is  the  fine  pappus  or  down  from  the  Anemone  syl. 
«w*f/f,  of  which  1  have  two  plants  jn  my  garden. 
I  have  preserved  the  whole  as  I  found  it^  but  the  bee 
has  not  yet  made  its  a|)pearance  in  a  perfect  state." 
This  nidus  was  afterwards  sent  to  the  Rev.  Mr. 
Kirby,  and  five  of  the  pupas  produced  perfect  insects, 
namely,  three  males  and  two  females.  On  com- 
paring the  down  of  which  it  was  composed  with 
that  of  the  Campion,  Mr.  K.  was  of  opinion  that 
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Sir  Thotnas  Cullum  had  mistaken  its  composition, "" 
as  the  down  of  the  Anemone  is  of  a  more  silky. tex- 
ture than  that  used  in  this  nest.    This  gentleman 
informs  us  that  there  were  several  cells  or  casea  in 
the  lock,  unconnected  with  each  other  except  by 
the  wool  which  was  their  common  covering.    These 
cells  were  of  an  oval  form,  and  had  an  exterior  coat 
of  wool,  under  which  was  a  membranaceous  cell  co- 
vered with  a  number  of  small  vermiform  masses  of  a 
brown  substance,  apparently  formed  of  pollen  and 
honey.     These  were  laid,  without  any  regular  order,-, 
over  the  cell ;    and  by  means  of  them  the  wool 
which  formed  its  exterior  coat  was  made  to  adhere; 
At  the  summit  of  this  membranaceous  case  was  a 
small  orifice,  and  within  it  another  cell,  somewhat 
strong   and  coriaceous,   of  a   brown   colour,  anck 
shining  in  the  inside  as  much  as  if  covered  with  tin-* 
foil.     This  was  supposed  to  be  the  coccoon  of  th^ 
larva  previous  to  its  assuming  the  pupa  state. 

THE    MASON    BEE*. 

The  Mason  Boe,  which  is  also  one  of  the  solitary 
species,  derives  its  name  from  the  circumfianceof  its 
constructing  a  nest  of  mud  or  mortar.  This,  on  its 
exterior,  has  so  little  of  a  regular  appearance,  that  it 
is  generally  regarded  as  a  piece  of  dirt  accidentally 
adhering  to  a  wall.  Within,  however,  it  is  furnished 
with  regular  cells,  each  of  which  affords  convenient 
lodgement  to  a  white  larva  much  resembling  that  of 
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tfaeHive^bee.  In  constructing  this  nest,  which  is  a 
woriL  oTgreat  labour  and  art,  the  female  is  the  sole 
operator,  receiving  no  assistance  whatever  from  the 
male. 

'  After  fixing  upon  an  angle,  sheltered  by  any  pro* 
jection^  on  the  south  side  of  a  stone  wall,  or  upon 
Bome  rough  part  of  its  surface,  she  goes  in  quest  of 
the  necessary  materials.     Her  nest  is  to  be  con* 
structed  of  a  kind  of  mortar,  of  which  sand  is  to  be 
the  basis.     She  is  very  curious  in  her  choice  of  this^ 
selecting  it  with  her  jaws  grain  by  grain.  To  shorten 
her  labour,  before  she  transports  it  for  use,  she  glues 
together,  by  means  of  p  viscid  saliva  from  her  body^ 
as  many  grains  as  she  can  carry  :  these  form  a  little 
mass,  about  the  size  of  a  small  shot.    Taking  this 
up  in  her  jaws,  she  conveys  it  to  the  place  she  has 
fixed  upon  for  the  site  of  her  house.     She  labours 
incessantly  till  her  whole  .work  is  completed,  which, 
usually  occupies  five  or  six  days.    The  number  of 
cells  in  one  nest  are  from  three  to  fifteen  :  these  are 
all  similar  and  nearly  equal  in  dimensions,  each  be- 
ing about  an  inch  high,  half  an  inch  in  diameter,  and, 
before  its  orifice  is  closed,  resembling  a  thimble  in 
shape^.  When  a  cell  is  raised  to  somewhat  more  than 
half  its  height,  our  little  mason  lays  up  in  it  a  store 
of  pollen  seasoned  with  honey  for.  the  sustenance  of 
its  future  inhabitant.     This  being  done, .  she  depo- 
sits her  tggj  finishes  and  covers  her  cell,  and  then 
proceeds  to  the  erection  of  a  second,  which  she  fur- 
nishes and  finishes  in  the  same  manner ;  and  so  on 
till  the  whole  work  is  completed.     These  cells  are  not 
placed  in  any  regular  order;  some  are  parallel  with> 
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the  wall^  others  perpendicular  to  it^  and  others  are 
inclined  to  it  at  different  angles :  this  occasions  numy 
empty  spaces  between  the  cells^  which  the  laborious 
architect  fills  up  with  the  same  kind  of  cement^  and 
then  bestows  on  the  whole  group  a  common,  cover* 
ing,  made  with  coarser  grains  of  sand  ;  so  that  at 
length  the  nest  becomes  a  mass  of  mortar,  so  hard 
as  not  easily  to  be  penetrated  even  by  the  blade  of  a 
knife. 

These  nests^  which  sometimes  last  for  several  sea- 
sons^ are  often  the  cause  of  desperate  conflicts.  When 
one  insect  has  taken  possession  of  a  nest,  and  is  gone 
abroad  in  quest  of  materials  to  repair  it,  another  will 
frequently  come  to  seize  it.  When  these  two  meet, 
a  battle  always  ensues.  This  is  always  fought  in  the 
air.  Sometimes  the  two  bees  fiy  with  such  rapidity 
and  force  against  each  other,  that  both  fall  to  the 
ground.  But,  in  general,  like  *birds  of  prey,  the 
one  endeavouns  to  rise  above  the  other,  and  to  give 
a  downward  blow.  To  avoid  the  stroke,  the  under- 
most,  instead  of  flying  forward,  or  laterally,  is  fre- 
quently observed  to  fly  backward.  This  retrograde 
flight  is  likewise  performed  occasionally  by  the  com- 
mon house-fly,  and  some  other  insects,  though  we 
are  unable  to  perceive  what  stimulates  them  to  em- 
ploy so  uncommon  a  movement. 

From  the  hardness  of  the  materials  with  which  the 
Mason-Bee  constructs  her  nest,  and  from  the  in- 
dustry and  dexterity  she  employs  to  protect  her  pro- 
geny  from  enemies  of  every  kind,  one  should  natu** 
rally  imagine  that  the  young  would  be  in  perfect 
safety,  and  that  their  castle  would  be  impregnable. 
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Bat  notwithstanding  all  these  precautions^  ihej  are 
often  devoured  by  the  larvas  of  a  peculiar  speeies  of 
ichneafnon  fly,  the  eggs  of  which  are  deposited  in 
the  odls  bdEbre  the  bee  has  completed  thi^m.  But 
the}'  have  an  enemy  even  still  more  formidable  than" 
the  ichneumons.  A  species  of  Beetle*  insinuates 
its  egg  into  an  unfinished  cell :  from  this  proceeds  si 
strong  and  rapacious  grub,  armed  with  prodigious 
£ings,  which  often  pierces  through  every  cell  in  the 
nesty  and  successively  devours  ail  the  inhabitantsf  • 

THE  WOO]l-PIERCEIl!{;« 

The  operations  of  the  Wood- Piercers  merit  atten- 

Hoo*     Theie  bees  are  larger  than  the  queens  of  the 

Honeyrbee.    Their  bodies  are  smooth,  except  the 

aidesi  iffaicb  are  covered  with  hair.     In  the  spring 

tb^  frequent  gardens,  and  search  for  rotten,  or  at 

least  for  dead  wood,  in  order  to  make  an  habitation 

for  their  young.     They  usually  choose  the  decaying 

uprights  of  aabours,  espaliers,  or  the  props  of  vines; 

but  will  sometimes  attack  garden  seats,  thick  doors^ 

and  window  shutters. 

When  the  female  of  this  species,  for  she  receives 
no  assistance  from  the  male,  has  selected  a  piece  of 
wood  suited  to  her  purpose,  which  is  most  commonly 
such  as  is  perpendicular  to  the  horizon,  she  begins 
ber  work  by  boring  perpendicularly  into  it :  when 
she  has  advanced  about  half  an  inch  she  changes 


*  AttebalutapiariuB(^Ltfinap.ii8. 
f  Kirby,  i.  1 79.— Reaumur,  vol.  vi.  p.  57.  88. 
X  Ap.8  violacea*    Linn. 
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her  direction^  and  then  proceeds  nearly  parallel  with 
its  sides  for  twelve  or  fifteen  inches^  making  the  hoU 
lowabout  half  an  inch  in  diameter.     If  the  wood  is 
sufficieotiy  thick,  she  sometimes  forms  three  or  four 
of  thesp  long  boles  in  its  interior }  a  labour  which 
ibr  a  single  insect  seems  prodigious^  but  in  executing 
it  some  weeks  are  often  employed*     On  the  ground, 
for  about  a  foot  from  the  place  in  which  one  of  these 
bees  is  working,  little  beaps^of  timber  dust  are  to  be  seen, 
These  heaps  daily  increase  in  si2;e,  and  the  particles 
that  compose  them  are  as  large  as  those  produced  by 
a  hand-saw.  The  strong  jaws  of  this  insect  are  the  only 
in:  trumentsshe  employs  in  the^  perforations.  After  the 
holes  arc  prepared,  tbey  are  divided  into  ten  or  twelve 
separate  apartments,  each  about  an  inch  deep,  the 
roof  of  one  serving  for  the  bottom  of  anothef«     The 
divisions  are  cprp  posed  of  particles  of  wood^  cemented 
together  by  a  glptinous  svibstat^ce  from  the  animaPs 
body.     In  making  one  of  these,  she  commences  with 
glueing  an  annular  plate  of  wood-dust,  about  the 
thipkness  of  half  a  crown,  round  the  internal  circum- 
ference of  the  cavity  :  to  thi^  plate  she  attaches  a  se- 
cond, to  the  second  a  third,  and  so  on  till  the  whole 
floor  is  completed-     Before  each  cell  is  closed,  it  is 
filled  with  a  paste  composed  of  the  farina  of  flowers 
mixed  with  honey,  and  an  egg  is.  deposited  in  it. 
When  the  larv^is  hatched  it  has  scarcely  room  suf- 
ficient to  turn  itself  in  the  cell ;  but  as  the  paste  is 
devoured,  the  space  is  enlarged  so  as  to  allow  it  to 
perform  c\cry  necessary  operation  towards  changing 
its  state. 
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.  We  are  informed  by  M.  de  Reaumur,  that  M.  Pitot 
furnished  him  with  a  piece  of  wood,  about  an  inch 
and  a  i^alf  in  diameter,  that  contained  the  cells  of 
one  of  these  bees.     He  cut  off  as  much  of  the  wood 
as  was  sufficient  to  expose  two  of  the  cells  to  viewj  in 
each  of  which  was  a  larva.     To  prevent  the  injuries 
of  the  air,  he  closed  the  aperture  that  he  had  made 
by  pasting  on  it  a  bit  of  glass.     The  cells  were  at 
that  time  alipost  entirely  filled  with  paste.     The  two 
^orms  were  exceedingly  small^  and,  of  course,  oc- 
cupied but  little  space  between  the  walls  of  the  cell$ 
dod  the  mass  of  paste.     As  the  animals  increased  in 
jsize,  the  paste. daily  "diminished^     He  began  to  ob« 
serve  them  on  the  i^^th  of  June;    and  on  the  27th 
iof  the  same  month  the  paste  in  each  cell  was  nearly 
ix>n$umed,  and  the  worm,  folded  in  two,  occupied 
the  greater  part  of  its  habitation.     On  the  ad  of  July 
the  provisions  of  both  worms  were  entirely  exhausted. 
The  five  or  six  following  days  they  fasted,  which 
seemed  to  be  a  necessary  abstinence,  during  which 
they  were  greatly  agitated.     They  often  bept  their 
bodies,  and  elevated  and  depressed  their  heads.^  These 
movements  were  preparatory   to  the  great  change 
that  the  animals  were  about  to  undergo.     Between 
the  7tb  and  8th  of  the  same  month  they  threw  off 
their  skins,  and  were  metamorphosed  into  nymphs ; 
and  on  the  30th  of  July  they  became  perfect  in- 
sects. 

In  a  range  of  cells,  the  worms  are  necessarily  of 
^different  ages,  and  of  course  of  different  sizes.  Those 
in  the  lower  ones  are  older  than  those  in  the  supe- 
rior ;  because^  afler  the  bee  has  filled  with  paste  and 
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inclosed  the  first  cell,  a  considerable  time  is  requi« 
Site  to  collect  provisions,  and  to  form  partitions  for 
every  successive  and  superior  cell.  The  former, 
therefore^  must  be  transformed  into  nymphs  and  flies  ^ss 
before  the  latter.  These  circumstances  would  al-  —  - 
most  appear  to  be  foreseen  by  the  common  mother ;  ;^  \ 
foTy  if  the  undermost  wormj  which  is  the  oldest^  and 
isoonest  transformed,  were  to  force  its  way  upward, 
w  hich  it  could  easily  do,  it  would  not  only  disturb 
but  infallibly  destroy  all  those  lodged  in  the  superior 
.  cells.  But  Nature  has  wisely  prevented  this  devastation ; 
for  the  head  of  ihe  nymph,  and  consequently  of  the 
fiy,  is  always  placed  in  a  downward  direction.  Its  ^:ls 
first  instinctive  movements  must  therefore  be  in  the 
sanoe  direction.  That  the  young  flies  may  escape 
feom  their  respective  cells,  the  mother  digs  a  hole  at 
the  bottom  of  the  long  tube,  which  makes  a  commu- 
nication between  the  undermost  cell  and  the  open 
air.  Sometimes  a  similar  passage  is  made  near  the 
middle  of  the  tube.  By  this  contrivance,  as  all  the 
flies  instinctively  endeavour  to  cut  their  way  down- 
wards, they  find  an  easy  and  convenient  passage ; 
for  they  have  only  to  pierce  the  floor  of  their  celhfo 
make  their  escape,  which  they  readily  perform  with 
their  teeth  *. ' 
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In  the  formation  of  their  combs,  the  present     ^^" 
sects  seem  to  resolve  a  problem  which  would  not       ^ 
a  little  puzzling  to  some  geometricians,  namely,  *^^ '  ^ 
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**  quantity  of  wax  being  given,  tb  make  of  it  equal 
^  and  similar  cells  of  a  determined  capacity,  but  of 
the  largest  size  in  proportion  to  the  quantity  of 
matter  employed,  and  disposed  in  such  a  manner 
•*  as  to  occupy  in  the  hive  the  least  possible  space*^ 
Every  part  of  this  problem  is  completely  executed  by 
the  bees.  By  applying  hexagonal  cells  to  each  others'* 
aides,  no  void  spaces  are  left  between  them  ;  and, 
(bough  the  saihe  end  might  be  accomplished  by  other 
figures,  yet  such  would  necessarily  require  a  greater 
quantity  of  wax.  Besides,  hexagonal  cells  are  better 
iitted  to  receive  the  cylindrical  bodies  of  these  in- 
aects. — A  comb  consists  of  two  strata  of  cells  applied 
to  each  other's  ends*  This  arrangement,  botbisaves 
room  in  the  hive,  and  gives  a  double  entry  into  the 
cells  of  which  the  comb  is  composed.  As  a  further 
saving  of  wax,  and  for  preventing  void  spaces,  the 
bases  of  the  cells  in  one  stratum  of  a  comb  serve 
also  for  bases  to  the  opposite  stratum.  In  short,  the 
more  minutely  the  construction  is  examined,  the 
more  will  the  admiration  of  the  observer  be  excited. 
The  walls  of  the  cells  are  so  extremely  thin,  that 
their  mouths  might  be  thought  in  danger  of  suffering 
by  the  frequent  entering  and  issuing  of  the  bees.  To 
prevent  this  disaster,  however,  they  make  a  kind 
of  ring  round  the  margin  of  each  cell,  and  this  ring 
is  three  or  four  times  thicker  than  the  walls. 

It  is  difficult  to  perceive,  even  with  the  assistance 
ef  glass  hives,  the  manner  in  which  bees  operate 
irben  constructing  their  cells.  They  are  so  eager 
to  afibrd  mrutual  assistance ;  and  for  this  purpose 
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SO  many  of  them  crowd  together,  and  are  perpctu* 
ally  succeeding  each  other,  that  their  individual  ope^ 
rations  can  seldom  be  distinctly  observed.     It  has, 
however,  been   plainly  discovered,   that   their  two 
jaws  are  the  only  instruments  they  employ  in  mo- 
delling and  polishing  the  wax.  With  a  little  patience 
and  attention,  we  perceive  cells  just  begun  :    we 
likewise  remark  the  quickness  with  which   a  bee 
moves  its  teeth  against  a  small  portion  of  the  cell.  • 
This  portion  the  animal,  by  repeated  strokes  on  each 
side,    smooths,  renders  compact,  and  reduces  to  a 
proper  thinness.    While  some  of  the  hive  are  length- 
ening their  hexagonal  tubes,  others  are  laying  the 
foun(|^tipns  of  new  ones.     In  certain  circumstances, 
when  extremely  hurried,  they  do  not  complete  their 
new  cells,  but  leave  them  imperfect  till  they  have 
begun  a  number  sufficient  for  their  present  exigen- 
cies.    When  a  bee  puts  its  head  a  little  way  into  a 
cell,  we  easily  perceive  it  scraping  the  walls  with  the 
points  of  its  teeth,  in  order  to  detach  such  useless 
and  irregular  fragments  as  may  have  been  left  in  the 
work.     Of  these  fragments  the  bee  forms  a  ball  about 
the  size  of  a  pin's  head,  comes  out  of  the.  cell,  and 
carries  this  wax  to  another  part  of  the  work  where  it 
is  wanted.     It  no  sooner  leaves  the  cell,  than  it  is 
succeeded  by  another  bee,  which  performs  the  same 
office ;  and  in  this  manner  the  work  is  successively 
carried  on  till  the  cell  is  completely  polished. 

Their  mode  of  working,  and  the  disposition  and 
division  of  their  labour,  when  put  into  an  empty  hive, 
do  much  honour  to  the  sagacity  of  bees.     They  im- 
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mediately  begin  to  lay  the  foundations  of  their  combs,' 
which  they  execute  with  surprising  quickness  and 
alacrity.  Soon  after  they,  begin  to  construct  one 
comb,  they  divide  into  two  or  three  companies,  each 
of  which  in  different  parts  of  the  hive  is  occupied  in 
the  same  operations.  By  this  division  of  labour,  a 
great  number  of  bees  have  an  opportunity  of  being 
employed  a1  the  same  time,  and,  consequently,  the 
common  work  is  sooner  finished.  The  combs  are 
generally  arranged  in  a  direction  parallel  to  each 
other.  An  interval  or  street  between  them  is  always 
Jeft,  that  the  bees  may  have  a  free  passage,  and  an 
easy  communication  with  the  different  combs,  in  the 
hive.  These  streets  are  just  wide  enough  to  allow 
two  bees  to  pass  one  another.  Beside  these  parallel 
streets,  to  shorten  their  journey  when  working,  they 
Mbve  several  cross  passages,  which  are  always  co- 
vered. 

They  are  extremely  solicitous  to  prevent  insects 
of  any  kind  from  getting  admittance  into  their  hives. 
To  accomplish  this  purpose,  and  in  order  to  shut  out 
the  cold,  when  they  take  possession  of  a  new  hive, 
they  carefully  examine  every  part  of  it;  and  if  they 
discover  any  small  holes  or  chinks,  they  immediately 
paste  them  firmly  up  with  a  resinous  substance 
which  differs  considerably  from  wax.  This  sub- 
stance was  known  to  the  anticnts  by  the  name  of 
propolis  or  bee-glue.  Bees  use  the  propolis  for  ren* 
dering  their  hives  more  clo*ie  and  perfect,  in  pre* 
ference  to  wax,  because  it  is  more  durable,  and  more 
powerfully  resists  the  vicissitudes  of  weather.  This 
^lu^  is  not,  like  the  wax.  procured  by  an  stllcYislt 
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process.  The  bees  collect  it  from  different  tree^  as 
the  poplars^  the  bircbesi  and  the  Willows.  It  it  a 
complete  production  of  nature^  and  requires  no  ad- 
dition or  manufacture  from  the  animals  by  which  it 
is  employed.  A((er  a  bee  has  procured  a  quantity 
sufficient  to  fill  the  cavities  o{  its  two  hind-legs,  it 
repairs  to  the  hive.  Two  of  its  companions  instant* 
ly  draw  out  the  propolis^  and  apply  it  to  fill  up  such 
chinks^  holes^  or  other  deficiencies,  as  they  find  in 
their  habitation.  But  this  is  not  the  only  use  to 
which  bees  apply  the  propolis.  They  are  extremely, 
solicitous  to  remove  such  insects  or  foreign  bodies 
as  happen  to  get  admission  into  the  hive.  When  so 
light  as  not  to  exceed  their  powers,  they  first  kill  ^C  i 
the  insect  with  their  stings,  and  then  drag  it  out 
with  their  teeth.  But  it  sometimes  happens  that  an 
ill-fated  snail  creeps  into  the  hive*  This  is  ^ 
sooner  perceived  than  it  is  attacked  on  all  sides  and 
stung  to  death.  But  how  are  the  bees  to  carry  out 
so  heavy  a  burthen  ^  Such  a  labour  would  be  in 
vain.  To  prevent  the  noxious  odours  consequent 
on  its  putrefaction,  they  immediately  after  the  ani- 
mal*s  death  embalm  it,  by  covering  every  part  of  its 
body  with  propolis,  through  which  ik>  effluvia  can 
escape.  When  a  snail  with  a  shell  gets  entrancej 
to  dispose  of  it  gives  much  less  trouble  and  expence 
to  the  bees.  As  soon  as  it  receives  the  first  wound 
from  a  sting,  it  naturally  retires  within  its  shell.  In 
this  case,  the  bees,  instead  of  pasting  it  all  over  with 
propolis,  content  themselves  with  glueing  all  round 
the  margin  of  the  shell ;  which  is  sufficient  to  render 
the  animal  for  ever  iramoveably  fixed. 
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'  But  propolis,  and  th&  materials  for  making  wax, 
mre  not  the  only  substances  that  these  industrious 
animals. have  to  collect.  As,  besides  the  whole 
winter,  there  are  many  days  in  summer  in  which  the 
bees  are  prevented  by  the  weather  from  going  iabroad 
in  quest  of  provisions ;  they  are,  therefore,  under  the 
necessity  of  collecting  and  amassing  in  cells  de« 
stined  for  that  purpose  large  quantities  of  honey* 
This  they  extract,  by  means  of  their  trunk,  from  the 
nectariferous  glands  of  flowers.  The  trunk  of  the 
bee  is  a  kind  of  rough  cartilaginous  tongue.  Afler 
collecting  a  few  small  drops  of  honey  with  this,  the 
animal  carries  them  to  its  mouth,  and  swallovirB  them« 
From  the  gullet  they  pass  into  the  first  stomach, 
wbich  is  more  or  less  swelled  in  proportion  to  the 
quantity  of  honey  it  contains.  When  empty,  it  has 
the  appearance  of  a  fine  white  thread :  but,  wheH. 
filled  with  honey,  it  assumes  the  figure  of  an  oblong 
bladder,  the  membrane  of  which  is  so  thin  and  trans* 
parent,  that  it  allows  the  colour  of  the  liquid  it  con-* 
tains  to  be  distinctly  seep.  This  bladder  is  well 
known  to  children  who  live  in  the  country :  they 
cruelly  aniuse  themselves  with  cat(^hing  bees,  and 
tearing  them  asunder  in  order  to  suck  the  honey. 
The  bees  are  obliged  to  fly  from  one  flower  to  an- 
other  till  they  fill  their  first  stomachs.  When 
they  have  accomplished  this,  they  return  directly 
to  the  hive,  and  disgorge  in  a  cell  the  whole  honey 
they  have  collected.  It  not  unfrequently  happens, 
however,  that  on  its  way  to  the  hive  the  bee  is  accosted 
by  a  hungry  companion.  How  the  one  manages  to 
communicate  its  wants  to  the  other,  it  is  perhaps 
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impossible  to  discover.  But  the  fact  is  Gerfain»  t&a^y 
vvben  two  bees  meet  in  this  situation,  tbey  mutually 
stop^  and  the  one  whose  stomach  is  fall  of  honey 
extends  its  trunk,  opens  its  liiouth^  and,  like  a  ni^ 
minating  animal,  forces  up  the  honey  into  that  ca- 
vity. The  hungry  bee,  with  the  point  of  its  trunki 
sucks  the  honey  from  the  other's  mouth.  When  nd 
stopped  on  the  road,  the  •  bee  proceeds  to  the  bivc, 
lind  in  the  same  manner  offers  its  honey  to  those 
who  are  at  work,  as  if  it  meant  to  prevent  the  neces^^ 
sity  of  quitting  their  labour  in  order  to  go  in  quest 
of  food.  In  bad  weather,  the  bees  feed  on  tbd 
honey  laid  up  in  open  cells ;  but  they  ne\'cr  touch 
these  reservoirs  when  their  companions  are  enabled 
to  supply  them  with  fresh  honey  from  the  fields 
But  the  mouths  of  those  cells  which  are  destined 
for  preserving  honey  during  winter  they  always  co- 
ver with  a  lid  or  thin  plate  of  wax*. 

How  numerous  soever  the  multitude  of  bees  id 
one  swarm  may  appear,  they  all  originate  from  a 
single  parent.  It  is  indeed  surprising,  that  one 
small  insect  should  in  a  few  months  give  birth  to 
so  many  young.;  but,  on  opening  her  body  at  a  cer- 
tain time  of  the  yeaj,  eggs  to  the  number  of  many 
thousands  are  to  be  found  contained  in  it. 

The  queen  is  easily  distinguished  from  the  rest  by 
the  size  and  shape  of  her  body  ;  on  her  depends  the 
welfare  of  the  whole  community ;  and  by  the  attentioti 
that  is  paid  to  all  her  movements,  it  is  evident  how 
much  they  depend  on  her  security :  she  is  seen  at  times 
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tp^ifh  a  numerous  retinue,  marching  frdni:  cell  to  cell^ 
plunging  the  e:xtremity  of  her  body  into  many^  and 
leaving  an  egg  in  each. 

A  day  or  two  after  this  is  deposited^  the  grnb 

ig-  excluded  from  the  shell,  having  the  shape  of  a 

maggot  rolled  up  in  a  ring,  and  lying  softly  on  a 

bed  of  a  whitish-coloured  jelly,  on  which  it  begins 

to  ieed.     The  common  bees  then  attend  with  asto- 

nisbing  tenderness  and  anxiety :  they  furnish  it  with, 

food,  and  watch  over  it  with  unremitting  assiduity^ 

Tn -about  six  days  the  grub  arrives  at  its  full  growth, 

when  its  affectionate  attendants  shut  up  the  mouth 

of  its  apartment  with  wax,  to  secure  it  from  injury. 

"^hus  inclosed,  it  soon  begins  to  line  the  walls  of  its 

cell  with  a  silken  tapestry^  in  which  it  undergoes  its 

last  transformation. 

*  When  it  first  crawls  forth  a  winged  insect,  it  is  very 
Weak  and  inactive,  but  in  the  course  of  a  few  hours  it 
acquires  strength  enough  to  fly»  dff  to*  its  labour. 
On  its  emerging  from  the  cell,  the  officious  bees 
ft)ck  round  it,  and  lick  up  its  moisture  with  their 
toAgues.  One  party  bring  honey  for  it  to  feed  upon  ; 
and  another  is  employed  in  cleansing  the  cell,  and 
carrying  put  the  filth  to  prepare  this  for  a  new  in** 
habitant. 

The  neuter  bees  in  a  hive  amount  to  the  number 
of  16,000  or  1 8,000.  These  are  armed  with  stings, 
-aiid  form  the  only  labouring  part  of  the  community* 
It  is  pleasant  to  see  them  in  the  act  of  collecting  the 
farina  of  flowers  for  the  basis  of  their  wax.  They 
roll  themselves  over  tl)e  stamina,  the  dust  of  which 
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adheres  to  their  hairs ;  then,  bringing  their  fed  era 
their  bodies^  they  fill  with  it  two  small  baskets  or 
cavities  edged  with  hairs,  appended  to  their  bindr 
)cgs»  As  soon  as  a  bee  thus  laden  appears  near  the 
hive>  others  go  out  to  meet  k,  and^  taking  the  .fa« 
rina  from  its  legs,  swallow  it;,  their  stomactia 
ing  the  laboratory  where  it  is  converted  into 
me  wax.  This  operation  being  orer,  each  individu 
disgorges  it  in  the  consistency  of  doughy  and  the 
moulds  it  into  proper  form  '*^. 

The  males'  are  called  Drones :  they  are  waamntd^ 
and  are  always  kilted  by  the  neuters  about  the  men 
of  September. 

Heat  is  the  life  of  these  ipsects ;  the  least  degree 
cold  benumbs  them  i  and  in  winter  unless  they  are 
crowded  together  they  perish.    Their  enemies 
the  Wasp  and  the  Hornet^  who  with  their  teeth  ri 
them  open  to  suck  out  the  hon^  contuned  in 
bladder.    Sparr&ws  have  also  been  seen  with  one  i 
their  bill,  and  another  in  each  claw. 

The  queen  bee  has  a  sthig,  but  she  is  not 
compelled  to  use  it    If  ^e  happens  to  die^  all  tb 
labours  of  the  community  are  at  an  end:  but  if 
new  queen  be  given  them,  joy  springs  up ;  even  th 
prospect  of  seeing  one  will  support  them.    .This 
been  tried  by  giving  the  chrysalis  of  a  queen  to 
hive  that  had  lost  its  own* 

bi  Warder's  Monarchy  of  Bees^  we  have  an  i 
teresting  account  of  the  reciprocal  affection 
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ng  between  the  cjueen  and  the  working  bees :  thid 
Kre  shall  abridge,  as  he  states  himself  to  havebeena 
^fitness  to  the  fact, 

•5  Miny  yeahJ  ago  I  wished  to  satisfy  my  curiosity 
respecting  the  queen  bec^  and  was  resolved  to  ha- 
zard the  destroying  of  at  least  a  single  swarm  of 
Ixea  for  that  purpose.  I  therefore,  one  morning, 
about  hdf  aix  hour  before  sun-rise,  took  a  swarm  of 
bees  that  had  been  hived  the  morning  before,  and 
(tarried  it  into  a*  meadow  near  my  garden,  and  there 
with  a  smulrt  stroke  upon  the  ground  shook  out  all 
the  bees  in  a  lump  upon  the  grass ;  and  as  soon  as 
tb^  were  a  little  settled  from  the  disturbance  that 
po  violent  a  motion  produced  among  them,  I  laid 
doiwn  on  the  ground>  and  with  a  little  stick  gently 
stirred  among  them  in  order  to  find  the  queen.  I 
at  length  discovered  her^  and,  shutting  her  in  a  boic 
that  I  had  ready  for  the  purpose,  carried  her  into 
toy  room ;  where  opening  it,  I  let  her  fly,  and  a  few 
of  the  other  bees  that  I  had  taken  along  with  her. 
Tbey>  as  Was  natural,  flew  against  the  window.  I 
therefore  cut  offone  of  her  wings,  and  again  shut  her 
tip  in  the  box. 

^*  I  was  now  desirous  to  know  how  the  other  bees 
would  act  in  the  absence  of  their  queen.  This  I 
soon  observed.  Als  soon  as  they  had  discovered  that 
Bbe  was  not  amongst  them,  they,  instead  of  being,  as 
thqr  always  Were  when  she  was  present,  collected  to- 
gether in  a  close  bunchy  were  now  scattered  about  in 
all  directions^  running  up  and  down^  with  a  most 
discontented  and  piteous  note,  in  search  of  her. 
They  spent  about  an  hour  in  this  fruitless  sieaxOci  \ 
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after  which  they  took  wing,  and  alighted  on  a  hftdgd 
at  a  little  distance.     This  was  the  hedge  on  which 
the  same  swarm  had  pitched  the  day  before ;  and  it 
almost  appeared  as  though  they  had  gone  there  to 
search   for  her  in  a  place  where  they  recollected 
having  been,  but  a  little  time  before,  in  compan)^:^. 
with  her.     And  now,  instead  of  all  collecting  togCL       ^ 
ther  in  a  bunch,  they  scattered  themselves  along  tbe^^e 
hedge  for  many  yards,  in  little  bunches  of  forty  orfifti^^  j 
together,  '  . 

'*  I  took  the  box  from  my  pocket,  being  desirous^TflS 
of  knowing  whether  they  would  again  acknowledgea^T^ 
their  crippled  sovereign.  I  had  no  sooner  open< 
the  box,  and  laid  it,  and  the  queen  along  with  it| 
on  the  bank,  near  one  of  these  little  bunches,  thai 
they  all  immediately  collected  round  it.  Havinj 
thus  found  their  queen  again,tbey  now  continued  ii 
a  cluster  about  her,  and  seemed  all  perfectly 
tented  and  happy. 

*^  Night  coming  on,  I  again  hived  them,  and  tb< 
next  morning  again  knocked  them  out  on  the 
in  the  meadow  as  before ;  when  they  soon  uniti 
themselves  together  about  their  sovereign.  In  this 
state  I  suffered  them  to  lie  for  some  hours,  to  ob- 
serve whether  they  would  rise  ;  but  in  this  was  the 
strength   of  their  loyalty  fully  evinced.     The  poor 
queen  not  being  able  to  lead  them  to  any  place  for 
their  common  preservation,  her  subjects  chose  rather 
to  perish  with  her  than  to  forsake  her  in  distress. 

*'  I  once  again  shut  up  the  queen  in  the  bo»; 
vvhcn  the  other  bees,  as  before,  spread  themselves 
ijj  every  direction  in  search  of  her.  When  they  were 
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in  this  situation,  I  put  her  down  on  one  side  of 
them  :  they  all  in  a  moment  ceased  their  search,  and 
inarched  immediately  towards  her.  Before  she  was 
quite  concealed  i  took  her  up,  and  put  herMn  an- 
other place.  They  then  iall  turned  directly  to  her 
again.  After  going  through  the  same  experiment 
a  few  times  more,  I  suffered  them  to  close  round 
hen  They  contirmed  in  this  affecting  situation  for 
the  remainder  of  the  day,  not  one  of  them  deserting 
her,  though  by  this  time  no  doubt  they  must  have 
been  very  much  in  want  of  food.  In  the  evening  I 
hived  them  as  before. 

**  On  knocking  them  •  ^t  on  the  grass  the  next 
morning,  I  formed  a  reromtion  to  try  to  what  length 
these  loyal  creatures  would  carry  their  affection. 
They  had  now  tasted  no  food  for  two  days :  and 
their  queen  had  at  least  equalled  them  in  this  ;  for, 
though  I  had  several  times  offered  her  honey,  she 
l¥oaId  not  so  much  as  taste  it  without  her  subjects. 
fiot  to  draw  this  curious  though  melancholy  nar- 
rative to  a  conclusion,  I  mUst  observe  that  they  still 
retained  their  integrity,  and  even  famine  itself  could 
not  lessen  their  affection  ;  for,  having  lived  five  days 
and  nights  without  the  least  food,  they  all  died  of 
hunger.  The  queen  bee  existed  indeed  a  few  hours 
longer  than  the  rest,  but  at  length  surrendered  a  life 
which  was  comfortless  and  insupportable  to  her  after  • 
the  destruction  of  her  friends.'* 

Mr.  WihUnan,  whose  remarks  on  ihc^  manage* 
ment  of  bees  are  well  known,  pog^essed  a  secret  by 
which  he  could  at  any  time  cause  a  hive  of  bees  tq 
(WiuiQ  upon  hishead^  shoulders^  or  bod^^iri  atcio^X 
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surprising  manner.  He  hB$  )feen  seen  to  drink  t 
glass  of  wine  with  the  bees  all  over  his  liead  and 
face  more  than  an  inch  deep-*-8everal  fell  into  the 
glass^  but  they  knew  him  too  well  to  sting  hifn«  He 
could  even  act  the  part  of  a  general  with  them,  by^  . 
marshalling  them  in  battle  array  upon  a  large  table^^. 
There  he  divided  them  into  regiments, battalions,  ani 
companies,  according  to  military  discipline,  waitinj 
only  for  his  word  of  command.  The  moment  hi^^ 
uttered  the  word  march!  they  began  to  march  in  &  | 
very  regular  manner  in  r^nk  and  file  in  the 
of  soldiers.  These  his  little  lilliputians  he 
taught  so  much  politenesf^  that  they  never  9I 
tempted  to  sting  any  c^he  nnmeroua  compan 
which  at  different  times  resorted  to  admire  this  aii 
gular  spectacle* 

CARDING    B£E^«  ^ 

The  Carding  Bees  nearly  all  perish  in  the  Winter       t 
a  few  of  the  females  only  surviving.    These  usuatt; 
make  their  appearance  early  in  the  spring,  as  soon 
the   catkins  of  the  willows  are  in  blosaom  \  u 
which  at  this  time  they  may  eomnwnly  be  seen  cd 
lecting  honey  from  the  female,  and  pollen  from  th 
male  catkins. 

The  neuters  do  not  appear  till  the  spring  is  some- 
what  advanced ;  and  the  males  are  most  common  ia 
autumn,  when  the  thistle?  are  in  blossom,  tippn  the 
flowers  of  which  they  are  abundant,  sometimes 
appmingly  asleep,  or  torpid,  and  at  other  times  acting 
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'^  if  intoxicated  with  the  sweets  they  have  been  im<» 
bibing. 

When  these  animals^  of  any  sex,  are  walking  on 
the  ground,  if  a  finger  be  moved  to  them,  they  lift 
up  the  three  legs  on  one  side,  by  way  of  defence; 
vhich  gives  them  a  very  grotesque  appearance. 

Their  nests  are  usually  Cbrmed  in  meadows  and 
|)astures,  sometimes  in  groves  and  hedge-rows^ 
where  the  soil  is  entangled  with  roots;  but  now  and 
then  these  are  found  in  heaps  of 'Atones.  When  they 
Ao  not  meet  with  an  accidental  cavity  ready  made^ 
they  excavate  one  themselves  with  great  labour^ 
This  they  cover  with  a  thick  convex  vault  of  moss^ 
sometimes  casing  the  interior  surface  with  a  kind  of 
coarse  wax  to  keep  out  the  wet«  At  the  lower  part 
of  the  nest  is  an  opening  for  the  inhabitants  to  go 
in  and  out  at.  This  dntraoce  is  often  through  a  long 
gallery  or  covered  way  a  foot  or  mdre  in  length,  by 

^  _  _ 

which  the  nest  is  more  ^effectually  concealed  froox 
observation. 

*  The  mode  in  which  they  transport  the  moss  they 
use  to  their  nest  is  singular.  When  they  have  dis* 
covered  a  parcel  fitted  to  their  purpose,  and  conve* 
nientYy  situated,  they  place  themselves  in  a  line,  with 
their  back  turned  towards  the  nest.  The  foremost 
iays  hold  of  some  with  her  jaws,  and  clears  it  bit 
by  bit  with  her  fore  feet  :  when  this  is  sufficiently 
disentangled,  she  drives  it  with  her  feet  under  her 
belly^  and  as  far  as  possible  beyond,  to  the  second. 
The  second  in  like  manner  pushes  ittm  to  the  third, 
and  so  on.  Thus  small  heaps  of  prepared  mosa 
lure  coQv^ed  to  the  nest  by  a  file  of  four  or  five  uw» 
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«ccts,  where  fhey  are  wrought  and  interwoven  with 
the  greatest  dexterity  by  those  that  renriain  within. 

The  nests  are  often  six  or  seven  inches  in  diame* 
ier,  and  elevated  to  the  height  of  four  or  five  inches 
above  the  surface  of  the  ground.     When  the  cover- 
ing of  moss  is  taken  up^  an  irregular  comb  prescn 
itself,  composed  of  an  assj^mblage  of  oval  bodies  dis 
posed  one  against  anDther.  Sometimes  there  are  tw 
or  three  com bs^  placed  on  one  another  but  not  united.^ 
These  combs  vary  in  size  i  they  consist  of  a  number  oft 
oblong  or  oval  cells  or  coccoons^  of  a  silky  substancOs^ 
•fastened  together,  and  spun  by  the  larvae  when  thcj^^jr 

arc  about  to  undergo  their  first  change;  for  the  Card 3- 

'  in^  Bees  do  not  form  waxen  cells  for  their  young. 
^he  cells  are  of  three  dimensions,  answering  to  t 
three  sexes.     The  void  spaces  between  the  cells 
filled  with  masses  of  brown  paste,  made  of  gross  w 
or  pollen  much  wrought,  and  honey.    Besides  t 
masses  they  attach  to  eV'Cry  comb,  particularly  thi 
uppermost,  three  or  four  cells  of  the  same 
wax  in  the  shape  of  goblets  open  at  the  top,  which 
they  fill  with  liquid  and  very  6weet  honey. t-TI^ 
first  step  towards  furnishing  a  nest  is  to  make  a  mass 
of  the  brown  paste,  and  one  of  these  honey- pot9. 
The  masses  of  paste  arc  intended  for  the  fpod  of  tbp 
larvas,  and  in  them  the  eggs  are  deposited.     Tbesp 
vary  in  number,  from  three  to  thirty  being   to  be 
fouud  in  one  mass,  but  not  all  in  the  same  car 
.vity. 

The  larvae  are  similar  to  those  of  the  Hive  Bee, 
but  their  §ides  are  marked  by  irregular  transverse 
black  spots*    These^  after  they  ^arc  :bat(Jhicd^ $pparate 
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from  each  other,  eating  the  paste  that  surrounds 
them.  The  honey-pots  may  be  intended  to  supply 
hon^  for  the  occasional  moistening  of  the  past<5  ia 
making  repairs,  &c.  The  pupa  in  each  cell  is  placed 
y/ith  its  head  downwards,  and  makes  its  way  out  at  the 
bottom  ofits'cQCcoon* 

•  The  nests  seldom  contain  more  than  fifty  or  sixty 
inhabitants.  Of  these  the  females  (of  vvhich  there 
is  more  than  one  in  a  nest)  are  the  largest :  the 
piales  are  of  a  middle  size,  as  is  aho  one  descriptiom 
of  working-bees  or  neuters;  the  other  ne^ters  are  the 
smallest,  and  not  bigger  than  the  Hive  Bee.  These 
twosortsof  neuters,  it  is  most  probable,  are  appro- 
priated to  different  kinds  of  wort ;  the  largest  being 
the  strongest,  and -the  others  the  most  lively,  active, 
^nd  ejcpert.  In  this  community  both  the  females 
and  males  act  in  concert  with  the  neuters  in  fitting 
up  or  repairing  their  habitations*  These  are  exposed 
to  the  depredatioy  of  various  foes;  but  field-^mioe 
and  polecats  are  the  most  formidable  to  them^, 

.  QRAXTQE-TAILEP    BEEf- 

This  IS  one  of  the  largeat  of  the  British  hees ;  but 
it  varies  in. size,  being  sometimes  half  an  inch  and 
tometimes  aa  inch  in  length.  Itsbody  is  black  or  dark 
brown,  and  hairy,  and  the  extremity  of  the  abdomea 
i>{  a  bright  orange  colour :  the  >^ings  are  light  bfown^ 

The  nest  construgted  by.thifi  inscqt  is  of  a  very 
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degant  appearance,  being  of  an  oval  form,  nd 
composed  of  bits  of  the  larger  mosses^  very  closAj 
and  neatly  compacted  together :  a  small  round  hole 
or  entrance  is  left  on  one  side.  Thes^  nests  ar« 
about  four  inches  in  diameter  on  the  exterior^  and 
are  generally  formed  on  dry  shady  banks^  in  woodi^ 
lanes,  or  meadows.  The  food  laid  up  for  the  larva 
consists  of  a  kind  of  honey  of  a  brownish  colour, 
disposed  in  somewhat  irregular  masses  or  heaps ;  for 
these  bees  do  not  form  any  regular  cells  or  combi^ 
like  some  of  the  others  *. 


THE  ANTS. 


Ali^  the  species  of  Ants  known  in  this  couotiy 
are  gregarious,  and,  like  the  bee^^  consist  of  males, 
females,  and  neuters^  of  which  the  latter  are  alone 
the  labourers.  These  build  in  the  ground  an  obloDg 
nest,  in  which  there  are  various  passages  and  apart* 
ments.  In  the  formation  of  this  pest  every  individual 
is  occupied  :  some  are  employed  in  securing  a  firm 
and  durable  ground-work  by  mixing  the  earth  with 
a  sort  of  glue  produced  in  their  bodies  :  others  col* 
lect  little  bits  of  twigs  to  serve  as  raftersi  which 
they  place  over  their  passages,  to  support  the  co- 
vering :  others  again  lay  pieces  across  these^  and 
place  on  them  rushes,  weeds^  and  dried  grass.  The 
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Uttcp  they  secure  so  firmly  as  completely  to  turn  off 
the  vratei*  from  their  magazines. 

A  gentleman  of  Cambridge  one  day  observed  an 
Ant  dragging  along  what,  with  respect  to  its  strength, 
might  be  denominated  a  piece  of  timber*  Others 
were  severally  employed  each  in  its  own  way.  Pre* 
eently  this  little  creature  came  to  an  ascent,  where  the 
weight  of  the  wood  seemed  for  a  while  to  overpower 
him  !  he  did  not  remain  long  perplexed  with  it ;  for 
three  or  four  others,  observing  bis  dilemma,  came  be* 
hind  and  pushed  it  up.  As  soon,  however,  as  be  bad 
got  it  on  level  ground,  they  left  it  to  his  care,  and 
Mrent  to  their  own  work*  The  piece  he  was  draw^ 
irig  happened  to  be  considerably  thicker  at  one  end 
than  the  other.  This  soon  threw  the  poor  fellow  into 
fi  fresh  difficulty  :  he  unluckily  dragged  it  between 
two  bits  of  wood*  After  several  fruitless  efforts, 
^^nding  it  would  not  go  through^  he  adopted  the 
only  mode  that  even  a  man  in  similar  circumstances 
codM  have  taken  ;  he  came  behind  it,  pulled  it  back 
figain  and  tfirned  it  on  its  edge ;  when  running  again 
to  the  other  f  nd,  it  passed  through  without  the.  least 
difficulty. 

The  same  gentleman  says,  that  sitting  one  day  after 
fiinner  in  the  garden  of  his  college,  be  was  surprised 
by  remarking  a  single  Ant  busily  employed  in  some 
work  that  caused  him  to  make  many  journeys  to  and 
fix>m  the  same  place.  This  gentleman  traced  him  to 
|be  entrance  of  the  habitation  of  a  community,  from 
whence  he  observed  him  to  take  the  dead  body  of  an 
Ant  in  his  fangs,  and  run  away  with  it.  He  carried 
4t  to  a  certain  distance,  dropped  it,  and  returned 
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for  another^  which  by  the  time  of  bis  arrival  wa$, 
brought  to  the  same  bole.  This  work  was  continued 
80  long  as  the  gentleman  had  time  to  remain  near 
tbem  *• 

In  coUectiDg  their  stores  these   creatures    may' 
oHen  be  observed  in  fall  employment;  one  of  tbenc^^ 
loaded  with  a  grain  of  wheat,  another  with  a  deai 
fly,  and  several  together. hawliqg  along  the  body 
some  larger  insect.     Whenever  they  irieet  with  an;  .^ay 
food  too  large  to  ftdinit  of  being  dragged  away,  the        j 
devour  so  much  of  it  upon  the  spot  as  to  reduce  r       it 
to  a  bulk  sufficiently  small  for  them  to  carry* 
.   In  all  their  excursions  they  have  ^ome  .object  in  vie^ 
and  they  very  seldom  return  to  the  nest  without  eith< 
themselves  bearing  something,  or  without  news  tl^^^t 
something  of  use  has  been  discovered  in  which  joii^^t 
assistance  is  necessary*     If  information  is  brougt^  t 
that  a  piece  of  sugar,  or  bi?cad,  qr  any  kind  of 
has  been  discovered  even  in  the  highej^t  story  of 
house,  they  range  themselves  in  a  line,  and  &Uqy 
their  leader  to  the  spot.     0(  this  the  following  is 
remarkable  instance  related  by  Dr.  Jpranklin.     Be- 
lieving  that  these  little  creatures  had  some  means  ol 
communicating  their  thoughts  or  desires  to  on( 
another,  he    tried  several  experiments  with  them^ 
all  of  which  tended  to  confirm  his  opinion  ;  but  on( 
seemed   more  conclusive  than  the  re&;t.    He  put 
little  earthen  pot  contaiqiqg  some  treacle  into  a 
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closet»  inlo  which  a  number  of  Ants  got,  land  de* 
voured  the  treacle  very  quietly.  But  on  observing 
this^  he  shook  them  out,  and  tied  the  pot  with  a  thin 
string  to  a  nail  which  he  had  fastened  into  the  ceil- 
ing ;  so  '  that  it  hung  down  by  the  string.  A 
single  Ant  by  chance  remained  la  the  pot :  this  Ant 
Jite  tillit  was  satisfied;  but,  when  it  wanted  to  get 
offf  it  could  not  for  some  time  find  a  way  out. 
It  ran  about  the  bottom  of  the  pot^  but  in  vain  :  at 
last  it  found/ after  many  attempts,  the  way  to  the 
ceiling  by  going  along  the  string.  Aftier  it  was 
come  there,  it  ran  to  the  wall,  and  from  thence  to  the 
ground.  It  had  scarcely  been  away  half  an  hour 
iwben  a  great  swarm  of  Ants  came  out,  got  up  to 
the  ceiling,  and  crept  along  the  string  into  the  pot, 
tind  began  to  eat  again.  This  they  continued  till  the 
treacle  was  all  eaten  ;  in  the  mean  time  one  swann 
running  down  the  string,  and  the  other  up. 

The  Ants  generally  lay  up  a  considerable  quan« 
tity  of  different  kinds  of  grain  ;  but  to  prevent  this 
from  taking  root  from  the  moisture  of  their  cells,  they 
instinctively  bite  off  that  end  from  which  the  blade 
Is  produced. 

From  their  eggs,  the  larv®,  a  small  kind  of  mag- 
gots without  legs,  are  hatched,  which  soon  transform 
into  white  chrysalids-  These  are  generally  called  Jnf*s 
eg'^s^  and  are  frequently  used  for  the  feeding  of 
^oung  pheasants,  partridges  and  nightingales.  When 
a  nest  is  disturbed,  the  Ants,  with  great  care,  collect 
all  the  young  that  are  unhurt,  and  form  a  nest  for 
them  again.  In  their  confusion  they  carry  off  the 
eggs  and  larvae  indiscriminately  ;  t;)ut  as  «QOti  ^% 
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quietness  is  restored  among  them^  ihea^  are  t^tii 
fully  separated,  and  each  kind  lodged  in  its  own  ap^ 
propriate  pUce. 

During  the  warm  season  of  the  year  tfaef  bring 
up  the  maggots  nearly,  to  the  surface  every  morning ! 
ao  that  from  ten  in  the  morning  to  about  five  in  the 
afternoon  these  may  always  be  &und  lodged  just 
under  the  surface  of  the  ground.  And  if  their  bills 
be  examined  towards  eight  io  theevenin^^  tbey  will 
be  found  to  have  carried  them  all  down:  bnt  \t 
rainy  weather  be  coming  on,  it  will  eveo  be  ne* 
cessary  to  dig  a  foot  or  two  deeper  than  usual  to  find 
them* 

In  the  last  change,  the  insect  tears  its  transparent 
veil,  and  thus  bursts  into  life  a  perfect  insect-— -de- 
stitute of  wings  if  a  neuter^  and  winged  if  male 
or  female.  The  winged  insects  are  also  known  by  s 
small  erect  scale  placed  on  the  thread  which  conneds 
the  body  and  thorax. 

The  males  are  much  smaller  than  the  females^ 
and  seldom  frequent  the  common  habitation.  AD 
the  labour  the  females  undergo  is  in  the  laying  of 
eggs;  and  the  cold  of  the  winter  season  always  destroys 
them. '  The  neuters  or  labouring  Ants,  which  alone 
are  able  to  struggle  through  the  cold  nnonths,  p89 
these  in  a  torpid  state,  in  which  they  remain  till  spring 
restores  to  them  their  wonted  activity.  Tbey  there- 
fore, having  no  consumption  for  provisions^  lay  up  no 
stores  for  winter. 

The  labouring  Ants  pay  the  utmost  attention  (o 
the  females.  Mr.  Gouldi  the  author  of  a  small 
treatise  on  £nglish  Ants^  placed  a  female^  that  be 
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calls  a  Queen,  of  the  small  Black  Ants,  in  a  box,  in 
the  sliding  cover  of -which  was  an  opening  sufHcient 
foe  the  labourers  to  pass  backwards  and  forwards, 
but  so  narrow  as  to  confine  the  queen.  One  part 
of  them  was  constantly  in  waiting  and  surrounded 
her,  whilst  others  went  out  in  search  of  provisions. 
By  some  misfortune  she  died.  The  Ants,  as  if  not 
ipprtsed  of  her  death,  continued  their  obedience. 
They  even  removed  her  from  one  part  of  the  box  to 
another,  and  treated  her  with  the  same  formality  as 
if  she  had  been  alive.  This  lasted  about  two 
months;  at  the  end  of  which  the  cover  being  opened, 
they  forsook  the  box,  and  carried  her  off. 

Ants  frequently  swarm  on  trees,  where  they  have 
been  supposed  to  do  much  injury.  But  this  seems  a 
very  unjust  charge  against  them ;  for  in  Switzerland 
they  are  even  compelled  to  remain  in  the  trees,  in 
order  to  destroy  the  caterpillars.  This  is  done  by 
banging  a  pouch  full  of  Ants  upon  a  tree,  the  root 
of  which  is  smeared  with  wet  clay  or  pitch  to  pre- 
vent their  escape  :  in  consequence  of  this,  they  are 
soon  compelled  by  hunger  to  seize  upon  the  cater- 
pillars and  devour  them. 

The  females  and  neuters  arc  armed  with  a  sting. 
^The  males,  besides  being  smaller  than  the  females, 
me  to  be  distinguished  from  these  by  the  largeness  of 
their  eyes. 

"We  are  told  that  a  very  grateful  acid  is  to  be  ob- 
tained from  Ants  by  distillation  :  and  we  have  one 
iDitanCe  of  a  person  being  fond  of  eating  them 
alive*  As  Mr.  Consett  was  walking  with  a  young 
:^atleman  in  a  wood  near  Gottenburg  in  Sweden^ 
he  aays  be  observed  bim  sit  down  on  au  aul-VViW, 


3af  THE  AN.TS^' 

«nd  with, a  great  degree  of  pleasure  devotft*  these 
insects^  first  nipping  off  their  beads  and  wings.  The 
flavour,  according  to  his  ticcount^  was  an  acid  some- 
what resembling^  though  much  more  agreeable  thaa 
that  of  a  lemon* . 

It  is  said  that  the  An\s  of  the  Jr'ofiMt  cJimaUt 
are  never  torpid  ;  that  tbcy  build  their  nests  with 
a  dexterity,  lay  up  provisions,  and  submit  to  regular 
tions  entirely  unknown  among  those  of  Europe* 
They  are  in  every  respect  a  much  more  formidablo 
race*  Their  stings  produce  insupportable  pain,  and 
their  depredations  do  infinite  mischief.  Sheep,  beos^ 
and  even  rats,  by  loitering  too  near  their  babitationSy 
are  often  destroyed  by  them.  Bosman  informs  usy 
that  while  he  was  in  Guinea  they  have  often  attacked 
one  of  his  sheep  in  the  night;  in  which  case  the  poor 
animal  was  invariably  destroyed :  and  so  expeditious 
were  they  in  their  operations,  that  in  the  morning  the 
skeleton  only  would  be  left.  It  sometimes  happeos 
that  they  quit  their  retreat  in  a  body,  and  go  all  toge- 
ther in  search  of  prey. 

*'  During  my  stay  (says  Smith)  at  Cape  Coast 
Castle,  a  body  of  Ants  came  to  pay  us  a  visit  in 
our  fortification.  It  was  about  day-break  when  the 
advanced  guard  of  this  famished  crew  entered  the 
chapel,  where  some  negro  servants  were  asleep  on 
the  floor.  They  were  quickly  alarmed  at  the  inva- 
sion of  this  unexpected  army,  and  prepared  as  wcB 
as  they  could  for  a  defence.  While  the  foremost 
battalion  had  already  taken  possession  of  the  placc^ 
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the  rear  guard  was  more  than  a  quarter  of  a  mile 
distant.  The  whole  ground  seemed  alive,  and 
crawling  with  immediate  destruction.  After  deli- 
berating a  few  minutes  on  what  was  to  be  done,  it 
was  resolved  to  lay  a  large  train  of  gunpowder  along 
the  path  they  had  taken.  By  these  means  millions 
were  blown  to  pieres,  and  the  rest,  seeing  the  de- 
struction of  their  leaders,  thought  proper  instantly 
to  return  to  their  original  habitation." 

Dampier,  speaking  of  the  natural  productions  in 
the  Spanish  settlements  of  South  America,  says,  that 
there  were  swarm*  of  different  species  of  Ants. 
"  The  great  black  ant  stings  or  bites  almost  as  bad 
as  a  scorpion  ;  and  next  to  this  the  small  yellow 
ants'  bite  is  most  painful ;  for  their  sting  is  like  a 
spark,  of  fire;  and  they  are  so  thick  among  the 
boughs  in  some  places,  that  one  shall  be  co- 
vered with  them  before  he  is  aware.  These  crea- 
tures have  nests  on  great  trees,  placed  on  the  body 
between  the  limbs:  some  of  their  nests  areas  big 
as  a  hogshead.  This  is  their  winter  habitation  ; 
for  in  the  wet  season  they  all  repair  to  these  their 
cities,  where  they  preserve  their  eggs. 

*'  In  the  dry  season  when  they  leave  their  nests 
they  swarm  all  over  the  woodlands  j  for  they  never 

"  trouble  the  savannahs :  you  may  then  see  great 
paths  made  by  them  in  the  woods  of  three  or  four 
■inches  broad,  beaten  as  plain  as  the  roads  in  Eng- 

I  land.  They  go  out  light,  but  bring  hume  heavy 
-loads  on  their  backs,  all  of  the  same  subslance,  and 
equal  in  btgnr«';.     I  never  observed  any   thing  be- 

'  -sides  pieces  ot  green  leaves,    so   big  that  1    could 
VOL,  III.  C  C 
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'  Scarcely  Kt  the  insect  for  his  burthen  ;  jct  they 
would  march  stoutly >  and  so  many  were  pressing  for- 
ward, that  it  was  a  very  pretty  sight,  for  the  path 
looked  perfectly  green  with  them. 

*^  There  was  one  sort  of  ants  of  a  black  colour, 
pretty  large,  with  long  legs :  these  would  march  in 
troops,  as  if  they  were  busy  in  seeking  somewhat; 
they  were  always  in  haste,  and  always  followed  tbdr 
leaders  let  them  go  where  they  would :  these  had 
no  beaten  paths  to  walk  in,  but  rambled  about  like 
hunters.    Sometimes  a  band  of  these  ants  would 
happen  to  march  through  our  huts,  over  our  beds, 
or    into    our    pavilions,   nay  sometimes  into  oar 
chests,  and  there  ransack  every  part ;  and  wherever 
the  foremost  went,   the  rest  all  came  after.    We 
never  disturbed  them,  but  gave  them  free  liberty  to 
search    where  they  pleased ;   and   they  would  all 
march   off  before  night.    These  companies  vere 
so  great  that  they  would  be  two  or  three  houra  io 
passing  by,  though  they  went  very  fast.*' 

The  fdlowifig  is  an  account  of  three  difiereot 
kinds  of  ants  that  were  observed  in  New  South  Wales 
by  the  gentlemen  in  the  expedition  under  captain 
Cook: 

**  Some  arc  (says  the  writer)  as  green  as  a  leaf, 
and  live  upon  trees,  where  they  build  their  nests  of 
various  sizes,  between  that  of  a  man's  head  and  bis 
fist.  These  nests  are  of  a  very  curious -structure: 
they  are  formed  by  bending  down  several  of  the 
leaves^  each  of  which  is  as  broad  as  a  man's  hand, 
and  glueing  the  [)oints  of  them  together,  so  as  to 
form  a  purse:  the  viscus  used  for  this  purpose  isaP 
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mimal  juice  >vhich  nature  has  enabled  them  to  ela- 
K)rate.     Their  method  of  first  bending  down  tho 
eaves  we  had  not  an  opportunity  to  observe ;  but 
pyre  saw  thousands  uniting  all  their  strength  to  hold 
:hem  in  this  position,  while  other  busy  multitudes 
urere  employed  within,  in  applying  this  gluten  that 
was  to  prevent  their  returning  back.   To  satisfy  our- 
selves that  the  leaves  were  bent  and  held  down  by  the 
efibrt  of  these  diminutive  artificers,   we  disturbed 
them  in  their  work ;  and  as  soon  as  they  were  driven 
(rem  their  station^  the  leaves  on  which  they  were  em- 
ployed sprang  up  with  a  force  much  greater  than  we 
could  have  thought  them  able  tOx  conquer  by  any 
combination  of  their  strength.    But  though  we  gra* 
tified  our  curiosity  at  their  cxpence,  the  injury  did 
not  go  Unrevenged ;  for  thousands  immediately  threw 
themselves  upon  us,  and  gave  us  intolerable  pain  with 
their  stings,  especially  those  which  .  took  possession 
of  our  necks  and  hiur,  from  whence  they  were  not 
easily  driven.    Their  sting  was  scarcely  less  painful 
than  that  of  a  bee ;  but,  except  it  was  repeated^  the 
pain  did  not  last  more  than  a  minute. 

**  Another  sort  are  quite  black,  and  their  opera- 
tions and  manner  of  life  are  not  less  extraordinary. 
Their  habitations  are  the  inside  of  the  branches  of  a 
tree,  which  they  contrive  to  excavate  by  working 
out  the  pith  almost  to  the  extremity  of  the  slenderest 
twig ;  the  tree  at  the  same  time  flourishing  as  if  it 
had  no  such  inmate.  When  we  first  found  the  tree^ 
we  gathered  some  of  the  branches,  and  were  scarcely 
leas  astonished  than  we  should  have  been  to  find  that 
we  had  profaned  a  consecrated  grove,  where  cvcr^ 

Cc2 


38ft  THE   SUGAR-ANT. 

tree  upon  being  wounded  gave  signs  of  life ;  for  we 
were  instantly  covered  with  legions  of  these  animals^ 
swarming  from  every  broken  bough,  and  inflicting 
their  stings  with  incessant  violence. 

^^  A  third  kind  we  found  nested  in  the  root  of  a 
plant,   which   grows  on  the  bark  of  trees  in  the 
manner  of  misletoe,  and  which  they  had  perforated 
for  that  use.    This  root  is  commonly  as  big  as  a 
large  turnip,  and  sometimes  much  bigger:  when  ire 
cut  it,  we  found  it  intersected  by  innumerable  wiad- 
ing  passages,  all  filled  with  these  animals^  by  which, 
however,  the  vegetation  of  the  plant  did  not  appear 
to  have  suffered  any  injury.     We  never  cut  onex)f 
these  roots  that  was   not  inhabited,  though  sonot 
were  nipt  bigger  than  a  hazle  nut.     The  aninub 
themselves  are  very  small,  not  more  than  half  as  bi^ 
as  the  common  red  ant  in  England.     They  had 
stings,  but  scarcely  force  enough  to  make  them  feltt 
they  had,  however,  a  power  of  tormenting  us  in  an 
equal  if  not  in  a  greater  degree;  for  the  moment  we 
bandied  the  root  they  swarmed  from  innumerable 
holes,  and,  running  about  those  parts  of  the  body 
that  were  uncovered,  produced  a  titillation  more  in- 
tolerable than  pain,  except  it  is  increased  to  great 
violence*." 

THE  SUGAR-ANTf. 

These  ants,  which  took  their  name  from  their 
ruinous  effects  on  the  sugar-cane,  first  made  their 
appearance  in  Grenada  about  thirty  years  ago,  oo  s 


•  Hawkes\xrorth's  Account  of  Cook's  firft  Voyage. 
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flugar-plantation  at  Petit  Havre,  a  bay  five  or  six 
miles  from  the  town  of  St.  George.  From  thence 
they  continued  to  extend  themselves  on  all  sides,  for 
several  years  ;  destroying  in  succession  every  sugar-. 
plantation  between  St.  George's  and  St.  John's,  a 
space  of  about  twelve  miles.  At  the  same  time  co- 
lonies of  them  began  to  be  observed  in  other  parts  of 
the  island. 

All  attempts  of  the  planters  to  put  a  stop  to  the 
ravages  of  these  insects  having  been  found  inefFcc* 
tual,  an  act  was  passed  by  the  legislature,  by  which 
the  discoverer  of  any  practicable  method  of  destroy- 
ing them,  so  as  to  permit  the  cultivation  of  the 
sugar-cane  as  formerly,  was  entitled  to  twenty  thou-, 
sand  pounds^  Xo  be  paid  from  the  public  treasury  of 
the  island. 

Many  were  the  candidates  on  this  occasion,  but 
very  far  were  any  of  them  from  having  any  just 
claim  :  considerable  sums  of  money  were,  however, 
granted  in  consideration  of  trouble  and  expenccs 
m  making  experiments* 

These  ants,  which  were  also  injurious  to  several 
sorts  of  trees,  as  the.  lime,  lemon,  orange,  &c. 
were  of  a  middle  size,  and  of  a  dark  red  colour.— 
Their  nun^hiers  were  incredible.  The  roads  have 
be^n  seen  covered  with  them  for  miles  together ; 
and  so  crowded  were  they  in  many  places,  that  the 
print  of  the  horses'  feet  >vould  appear  for  a  moment 
or  two,  till  filled  up  by  the  surrounding  multitudes. 
All  the  other  species  of  ants,  although  numerous^ 
were  circumscribed,  and  confined  to  a  small  spot, 
in  proportion  to  the  space  occupied  by  the  sugar- 
ants^  as  a  mole-hill  to  a  mountaii^ 
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Their  destruction  was  attempted  chiefly  by  poison^ 
and  the  application  of  fire. 

Corrosive  subliniate  and  arsenic,  mixed  with  ani- 
mal substances,  was  greedily  devoured  by  them. 
Myriads  were  thus  destroyed,  and  the  more,  as 
they  were  by  these  applications  rendered  so  furious 
as  to  destroy  each  other :  yet  it  was  found  that  these 
poisons  could  not  be  laid  in  sufficient  quantities 
even  to  give  the  hundred-thousandth  part  of  them, 
a  taste* 

The  use  of  fire  afforded  a  greater  probability  of 
success.    When  wood  was  burnt  to  the  state  of 
charcoal,  without  flame,  and  immediately  taken  from 
the  fire,  and  laid  in  their  way,  they  crowded  to  it  jd 
such  astonishing  numbers  as  soon  to  extinguish  it, 
although  with  the  destruction  of  thousands  of  them. 
Holes  were  therefore  dug  at  proper  distances^  bdA 
a  fire  made  in  each  of  them.     Prodigious  quantities 
perished  in  this  way  ;  for  the  places  of  those  fires 
when  extinguished  appeared  in  the  shape  of  mole- 
hills, from  the  numbers  of  the  dead  bodies  heaped  on 
them.     Nevertheless  the  ants  soon  appeared  again 
as  numerous  as  ever. 

This  calamity,  which  resisted  so  long  the  efiforts 
of  the  planters,  was  at  length  removed  by  another, 
which,  however  ruinous  to  the  other  islands  in  the 
West  Indies,  and  in  other  respects,  was  to  Grenada 
a  very  great  blessing,  namely,  the  hurricane  in  17801 
Without  this  it  is  probable  that  the  cultivation  of 
the  sugar-cane  in  the  most  valuable  parts  of  that 
island  must  have  in  a  great  measure  been  thrown 
^ide,  at  I.cast  for  some  time. 
These  ants  snako  lYieit  T\e^\?»  oii\>j  \\xv^«  NJcit.  toot* 


of  particular  plants  and  trees,  such  as  tlie  sugar- 
cane, the  lime,  lemon,  and  orange-trees,  where  they 
are  protected  from  the  winds  and  rain ;  and  the  mis- 
chief done  by  them  does  not  arise  from  their  de- 
vouring those  plants,  but  from  these  lodgments  at 
their  roots.  Thus  thp  roots  of  the  sugar-cane  are 
somehow  or  other  so  injured  by  them  as  to  be  inca- 
.  pable  of  supplying  due  nourishment  to  the  plants, 
which  therefore  become  sickly  and  stunted,  and  con- 
sequently do  not  afford  juices  fit  for  making  sugar  in 
either  any  tolerable  quantity  or  quality. 

By  the  violence  of  the  tempest,  trees  and  plants 
(which  commonly  resist  the  ordinary  winds)  were 
torn  out  by  the  roots.  The  canes  were  universally 
twisted  about  as  if  by  a  whirlwind,  or  torn  out  of  the 
ground  altogether.  In  the  latter  case,  both  the  breed- 
ing ants  and  their  progeny  must  have  been  exposed 
to  inevitable  destruction  from  the  deluge  of  rain 
which  fell  at  the  same  time.  The  number  of  canes, 
however,  thus  torn  out  of  the  ground,  could  not 
have  been  adequate  to  the  sudden  diminution  of  the 
sugar-ants ;  but  it  is  easy  to  conceive  that  the  roots 
of  canes  which  remained  on  the  ground,  and  the 
earth  about  them,  were  so  agitated  and  shaken,  and 
at  the  same  time  the  nests  were  so  broken  open,  or 
injured  by  the  violence  of  the  wind,  as  to  admit  the 

r  -  

torrents  of  rain  accompanying  it.  The  principal  de- 
struction of  the  ants  is  supposed  therefore  to  have 
been  thus  effected  *. 


*  Phil.  Tran.  toI.  zxx.  p.346« 
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THE  OESTRT,  or  GAD-FLIES*. 


THE  mouth  in  the  Oestri  is  merely  a  simple  aper- 
ture. They  have  two  feelers,  but  no  rostrum  or  beak. 
The  antennas  are  short,  and  consist  of  three  articu* 
lations,  the  last  of  which  is  nearly  globular,  and  fur- 
nished with  a  bristle  on  the  fore  part :  they  are  placed 
in  two  hollows  on  the  front  of  the  head.  The  face 
is  broad^  depressed,  vesicular  and  glaucous,  and  has 
been  thought  to  bear  some  distant  resemblance  to 
that  of  the  Ape  tribe. 

The  larvae  are  without  feet,  short,  thick,  soft  and 
annulate,  and  are  often  furnished  with  small  hooks. 
These  lie  hid  in  the  bodies  of  cattle,  where  they  are 
nourished  the  whole  winter.  The  perfect  insects  are 
to  be  met  with  in  the  summer  in  most  places  where 
horses,  cows,or  sheep  are  grazing.  Some  of  them  lay 
their  eggs  under  the  skin  of  cows  or  oxen,  which  they 
pierce  for  that  purpose ;  others,  for  the  same  end^ 
enter  the  intestines  of  horses ;  and  others  again  de- 
posit them  in  the  nostrils  of  sheep.  I  n  these  differeot 
habitations  the  respective  larvae  reside  till  full  growDi 

*  The  Luinean  order  Diftsxa  commencea  here* 
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wbcn  they  let  themselves  fall  to  the  earth ;  and  gene^ 
rally  pass  the  chrysalid  slate  under  cover  of  the  first 
Stone  they  meet  with. 

From  the  posterior  part  of  the  body  of  the  perfect 
insect  issues  a  wimble  of  wonderful  structure:  it 
is  a  scaly  cylinder  composed  of  four  tubes,  which 
draw  out  like  the  pieces  of  a  spying-glass :  the  last 
of  these  is  armed  with  three  hooks,  and  is  the  gim- 
let with  which  the  insect  bores  through  the  tough 
hide  of  horned  cattle.  When  the  egg  is  hatched,  the 
grub  feeds  on  the  matter  issuing  from  the  wound. 
The  nidus  forms  upon  the  body  of  cattle  a  lump, 
sometimes  above  an  inch  high.  When  the  larva  is 
full  grown  it  breaks  through  the  tumour,  and  slides 
ctown  to  the  ground  in  the  cool  of  the  niorning.  It 
then  digs  itself  a  burrow,  into  which  it  retires.  Its 
skin  hardens  to  a  very  solid  shell,  where  it  is  trans^ 
formed  to  a  chr}salis,  and  afterward  to  a  winged  in- 
sect. This  shell  has  a  small  valve  at  one  end,  fast- 
ened by  a  very  slight  ligament  ;  without  which,  s6 
careful  is  nature  in  the  preservation  of  her  offspring, 
the  insect  would  not  be  able  to  escape  from  its  con- 
finement •. 

THE   ox    GAD-FLY -!-• 

This  species  of  Gad-fly  has  brown  unspotted  wings; 
and  the  abdomen  is  marked  with  a  black  band  in 
the  middle,  and  has  dusky  yellow  hairs  at  the  tip. 
The  front  is  white,  and  covered  with  down ;    and 

*  Barbttt's  Gen.  lottect*  igS.  f  Oestnii  Bovis«  LUuu    . 
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the  thorax  Is  yellowish  before,  black  ;n  the  middle^ 
9nd  cinereous  behind.  The  female  difiers  from  the 
male  in  having  a  black  style  at  the  end  of  the  ab- 
domen. 

It  lays  its  eggs  in  the  back  of  the  ox;  and  the  larva 
lives  beneath  the  skin,  between  this  and  the  cellular 
membrane.  Its  sac  or  abscess  is  rather  larger  than 
the  insect,  and  by  narrowing  upwards  it  opens  ex- 
ternally to  the  air  by  a  small  aperture. 

The  larva  is  smooth,  white  and  transparent  when 
young,  but  when  full  grown  is  of  a  deep  brown.  It  is 
also  supplied  in  this  state  with  innumerable  minute 
hooks,  ranged  in  contrary  directions  on  its  body,  with 
vhich,  by  occasionally  erecting  or  (depressing,  it  is 
moved  about  in  the  abscess;  and  from  this  motion, 
and  the  consequent  irritation,  a  more  or  less  copious 
secretion  of  pus  takes  place  for  its  sustenance. 
.  When  the  larva  is  full  grown,  it  effects  its  escape 
from  the  abscess  by  pressing  against  the  external 
opening.  When  this  becomes  of  sufficient  size> 
it  writhes  itself  through,  and  falls  from  the  back 
of  the  animal  to  the  ground,  and,  seeking  a  conve- 
nient retreat,  becomes  a  chrysalis.  After  the  exit  of 
the  larva,  the  wound  in  the  skin  is  generally  closed 
up  and  healed  in  the  course  of  a  few  days. 

The  Ox  Gad-fly  is  the  largest  of  the  European 
species,  and  is  very  beautiful.  When  the  perfect 
insect  leaves  the  chrysalis,  it  forces  open  a  very  re- 
markable marginated,  triangular  lid,  which  is  situ- 
ated on  one  side  of  the  small  end. 

The  pain  it  inflicts  in  depositing  its  egg,  is  much 
more  severe  than  in  any  of  the  other  species.    When 
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one  of  the  cattle  is  attacked  by  this  fly,  it  is  easily 
J^nown  by  the  extreme  terror  and  agitation  of  the 
whole  herd.  The  unfortunate  object  of  the  attack 
runs  bellowing  from  among  them  to  some  distant 
part  of  the  heath,  or  the  nearest  water,  while  the 
fail,  from  the  severity  of  the  pain,  is  held  with  a  tre- 
mulous motion  straight  frotn  the  body,  irt  the  ^direc- 
tion of  the  spine,  and  the  head  and  neck  are  also 
stretched  out  to  their  utmost  length.  The  rest,  from 
fear,  generally  follow  to  the  water,  or  disperse  to  dif» 
fercnt  parts  of  the  field* 

Such  is  the  dread  that  cattle  have  of  this  fly,  that, 
when  one  of  them  has  met  a  herd,  when  almost 
^driven  home,  they  have  been  known  to  turn  back  in 
the  utmost  aflfright,  regardless  entirely  of  the  stottes, 
sticks  and  noise  of  theirdrivers,and  to  proceed,  with- 
out stopping,  to  some  retreat  in  the  water,  where  they 
could  be  secure  from  its  attacks;  for  the  whole  of  this 
genus  have  so  strong  a  dislike  to  water  as  never  to 
follow  them  there. 

When  the  oxen  are  yoked  to  the  plough,  the  attack 
of  this  fly  is  attended  with  real  danger,  as  they  become 
perfectly  uncontrollable,  and  will  often  run  with  the 
plough  directly  forwards,  even  through  the  hedges 
of  the  field.  To  many  ploughs  there  is  on  this  ac- 
count a  contrivance  to  set  them  at  libertv  the  mo- 
ment  they  are  alarmed. 

The  female  fly  is  very  quick  in  her  operation  of 
depositing  the  egg :  she  does  not  remain  on  the  back 
•of  the  animal  more  than  a  few  seconds. 

The  larvdB  of  this  insect  are  known  among  the 
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common  people  by  the  name  oiWomuhy  Wormuh^ 
Warbles,  or  Bots  *.  . 

THE    HORSE    GAD-FLY  f. 

The  larvae  of  this  fly  are  those  which  arc  common- 
ly (bund  in  the  stomach  of  horses,  and  .spmetime^ 
though  much  less  frequently^  in  the  intestines.  Hero 
they  hang  in  clusters  of  from  half  a  dozen,  to  more 
than  a  hundred^  adhering  to  the  inner  membrane  of 
the  stomach,  by  means  of  two  small  hooks  or  tenta^ 
cula  at  their  smaller  ends. 

When  they  are  removed  fiiom  the  ste^ach^  they 
will  attach  themselves  to  any  loose  membcane^  eveo 
totbe  skin  of  the  hand..  To  do  this  they  draw  back 
their  hooks^  which  have  a  joint  near  their  base^  almost 
entirely  within  their  skin,  till  the  two  points  come 
close  to  each  other ;  then,  keeping  them  parallel^ 
they  pierce  through  the  membrane,  and  immediately 
afterwards  expand  them  in  a  lateral  direction,  and  by 
these  means  they  become  perfectly'  fixed. 

Their  food  is  probably  the  chyle,  which  they  talc 
in  by  a  small  longitudinal  aperture^  situated  between 
the  hooks. 

From  their  slowness  of  growth,  and  the  very  small 
quantity  of  food  they  require,  it  has  been  found  ex- 
tremely difficult  to  destroy  them  by  any  medicine  QT 
poison  that  could  be  thrown  into  the  stomach.  They 
are,  however,  not  now  considered  so  injurious  to 
horses  as  they  formerly  were,  and  therefore  the  dif- 


■•• 
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ficulty  of  their  extirpation  seems  not  a  matter  of  so 
inuch  consequence  as  people  have  imagined. 

The  mode  pursued  by  the  parent  fly  to  obtaiit 
for  its  young  a  situation  in  the  stomach  of  the  horse. 
is  very  singular : — The  female,  when  the  time  foe 
laying  her  eggs  is  at  hand,  approaches  on  the  wing 
that  part  of  the  horse  where  she  intends  to  deposit  the 
figg,  with  her  body  nearly  upright^  and  her  tail,  which 
18  lengthened  out  for  the  purpose,  bent  inwards  : 
she  scarcely  appears  to  settle,  but  mek^ly  touches  the 
hair,  with  the  egg  held  out  on  the  projected  point  of 
the  abdomen.  The  egg  adheres  by  means  of  a  gluti- 
nous liquor  secreted  with  it.  She  then  leaves  the  horse, 
goes  to  a  small  distance,  and  prepares  a  second  egg  ; 
then,  poising  herself  before  the  part,  deposits  this  in 
the  same  way.  The  liquor  dries,  and  the  egg  becomes 
firmly  glued  to  the  hair  :  this  is  repeated  by  various 
flies,  till  400  or  500  eggs  are  sometimes  placed  on 
one  horse.  . 

The  inside  of  the  knee  is  the  part  on  which  these 
flies  principally  deposit  their  eggs  ;  and  next  to  this 
they  fix  them  on  the  sides,  and  the  back  part  of  the 
shoulder  :  but  always  in  places  that  are  liable  to  be 
licked  by  the  tongue.  When  these  eggs  have  remained 
on  the  hairs  four  or  five  days  they  become  ripe,  after 
which  the  slightest  applicatioti  of  warmth  and  mois-* 
tore  is  sufficient  to  bring  them  into  life.  If  at  this 
time  the  tongue  of  the  horse  touches  the  egg,  its  lid 
is  thrown  open,  and  a  small  active  worm  is  produced, 
which  readily  adheres  to  the  surface  of  the  tongue, 
and  19  from  thence  conveyed  with  the  food  to  the 
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It  is  however  fortunate  for  the  animals,  that  thi^ 
insect  is  exposed  to  so  many  hazards,  that  scarcely 
one  m  a  hundred  arrives  at  the  perfect  state  of  a  fly. 
The  eggs  when  ripe  often  hatch  of  themselves^  and 
the  larvae  crawl  about  till  they  die;  others  are  washed 
off  by  the  water.  When  in  the  mouth  of  the  animal 
they  have  to  undergo  the  •  ordeal  of  the  teeth  and 
mastication ;  and  many  pass  entirely  through  the  in* 
testines  with  the  food«  When  the  larvas  arrive  at  full 
growth^  and  are  voided  along  with  the  dun^,  maay : 
are  either  dropped  into  mud  or  water,  others  are 
crushed  to  death  by  being  trod  upon,  and  others  are 
picked  up  by  the  birds. 

The  perfect  ily  but  ill  sustains  the  changes  of  wet* 
ther ;  and  cold  and  moisture,  in  any  considerable 
degree,  are  probably  often  fatal  to  it* 

This  Gad-fly  is  distinguished  from  the  rest  of  its 
tribe  by  having  a  black  band  in  the  middle^  and  two 
dots  at  the  tip  of  its  whitish  wings.  The  abdomen  is 
yellow  brown,  with  black  spots  at  the  divisions  of  the 
segments.  The  female  is  more  brown  than  the  male, 
and  has  her  abdomen  elongated  with  a  cleft  terminal 
style  *. 

THE  SHEEP  GAD-FLY  !• 

The  manner  in  which  the  Gad-fly  of  the  Sheep 
deposits  its  egg  has  not  been  described  ;  nor  is  it 
easy,  from  the  obscure  and  rapid  motion  of  the  in- 
sect, to  discern  the  exact  manner  in  which  this  is  ac- 
complished.   The  moment  the  flies  touch  the  noses 


*  Linn.  Tran.  iii.  298.  tab.  23.  t  Oestrus  Otis*  Umu 
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df  the  slieepi  they  shake  their  heads^  and  strike  the 
ground  violently  with  their  fore-feet :  at  the  same 
time  holding  their  noses  to  the  earth  they  run  away, 
looking  about  them  on  every  side  to  see  if  the  flies 
pursue.  They  also  smell  the  grass  as  they  go,  lest 
one  should  be  lying  in  wait  for  them.  If  they.  ob« 
serve  one,  they  gallop  back,  or  take  some  other  di- 
Fcction.  As  they  cannot,  like  the  horses,  take  re* 
fugc  in  the  water,  they  have  recourse  to  a  rut,  or  dry 
dusty  road,  where  they  crowd  together  duritig  the 
heatof  the  day,  with  their  noses  held  close  to  the 
ground  ;  which  renders  it  difficult  for  the  fly  conve<» 
niently  to  get  at  the  nostril.  It  is  most  probably  from 
repeated  attacks,  and  the  consequent  rubbing  against 
the  ground,  that  the  nostril  becomes  highly  inflamed 
and  sore,  and  occasions  their  touch  to  be  sd  m^ch 
4readcd  by  the  sheep*,  ' 


« ■   ■ 


*   vt*  ^ 


THE  TIPULiE  OR  CRANE-FLIES^ 


The  Tipulae  in  their  general  form  have  a  great 
resemblance  to  the  Gnat.  They  have  a  very  short 
membranaceous  proboscis,  the  back  of  which  is 
grooved,  and  receives  a  bristle.  The  feelers  are 
two^  incurved,  filiform,  and  longer  than  the  head; 
andtjbe  antennae  are  for  the  most  part  filiform. 

*  *"  ■'      '"^ ■     ■  .■■I.I,  ,  «  ,y  I    I  ■!        ■.,,■■         I    ■■        I        Mb 
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The  lan^as  are  without  feet^  soft,  and  cylindiicaf, 
and  those  of  the  larger  species  feed  on  the  roots  of 
plants^  or  in  the  hollows  of  decayed  trees.  Both  the 
larvas  and  chrysalids  of  the  smaller  Tipulse  are  fband 
in  water^  and  are  very  various  both  in  size  and  co- 
lour.  Some,  like  the  polypus,  are  furnifhed  with  a 
pair  of  arms ;  and  others  are  inclosed  in  cylindrical 
tubes  open  at  the  ends.     The  latter  swim  nimbly, 
but  the  others  always  remain  in  the  holes  they  have 
formed  in  the  banks  of  rivulets.     Some  of  the  sf^'es 
spin  a  silken  case  round  part  of  their  body.    Thar 
whole  frame  is  in  general  so  very  tenderj  that  a  touch 
alone  is  often  sufficient  to  crush  them* 

THE   W^HEAt-PLlf  *. 

In  July  17959  Mr.  Marsham  had  been  informed 
that  an  insect  had  made  its  appearance  among  the 
wheat  of  a  friend  in  Hertfordshire,  which  threatened 
much  mischief.  Some  of  the  ears  were  brought  to 
him  for  examination  i  and  on  opening  those  that 
seemed  diseased,  he  found  in  many  an  orange-co* 
loured  powder,  and  in  several  one  or  two  very  minote 
larvae  of  a  yellow  colour.  On  applying  a  magnifier, 
for  they  were  too  minute  for  examination  with  the 
naked  eye,  he  supposed  them  at  that  time  to  be  the 
larvae  of  a  small  species  of  Musca;  but  they  have 
since  been  discovered  to  belong  to  this  genus.  They 
were  thicker  at  one  end  than  the  other;  extended 
and  contracted  themselves  at  pleasure ;  and  had  in 
addition  a  leaping  motion,  frequently  springing  fiifl 


*  TipMUTtvlvcu  Ufm.Tratt. 
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hatf  an  inch  from  the  paper  on  which  he  examined 
thttn.  The  ears  were  put  into  water,  with"  gauze  ' 
tied  round  them ;  but  notwithstanding  this  care  the 
flies  ei^ped^  after  their  developement,  without  being 
seen,  Mr.  Marsham  wrote  to  several  friends,  re- 
questing their  attention  to  this  subject;  inconse- 
quence df  which,  an  accurate  investigation  was  im-  ' 
mediately  set  on  foot. 

It  appears  that  these  larvae  take  their  station  in  the 
longitudinal  furrow  of  the  grain,*  to  the  bottom  of 
whi^h  they  seem  attached.  Here  probably  sucking 
the  milky  juice  which  swellis  the  grain,  and  thus  de- 
priving it  of  part,  arid' in  some' cases-  perhaps  of  the 
whole  df  its  trioisture,  they  occasion  it  to  shrink  up, 
and  become  what  the  fanners  call  fungled.  They 
infefct  sevet;al  grains-  in  the  same  edr,  and  «ome  ears 
have  been  observed  in  which  even  a'fourt|i  of  the 
grain  was  either  destroyed,  or  very  materially  injured 
by -them.  The  late  sown  wheat  always  appeared 
the  most  infected,  arising  no  doubt  from  the  seed  of 
that  sown  earlier  obtaining  too  great  a  degree  of  hard- 
ness, before  the  insects  come  but,  to  be  liable  to  be 
much  hurt  by  them. 

The  Rev.  Mr,  Kirby  attended  very  closely  to  these 
insects  ;  but  it  was  some  time-before  he  was  able  to 
discover  the  parent  flies,  and  still  longer  before  he 
could  find  them  in  sufHcient  numbers  to  allow  him 
to  make  the  necessary  observations  as  to  their  habits 
and  economy. 

In  the  beginning  of  June  1798,  however,  he  chan- 
ced to  walk  through  a  corn-field  in  the  evening,  and, 
to  his  great  surprise,  observed  an  innumerable  multi* 
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tude  of  them  flying  about  in  every  direclion ;  and  fip 
near  a  month  afterwards  found  them  in  the  greater 
abundance.    They  were  seldom  seen  beforte  sevea 
o'clock ;  at  eight  the  fields  appeared  to  swarm  with 
them,  at  which,  hour  they  were  all  busily  engaged  in 
laying  their  eggs;  and  about  nine  they  gmefaHy 
disappeared.    They  were  so.  extremely  nuniecoiu^ 
that  if  each  of  them  were  to  lay  its  eggs  in  a  diffmot 
iloret,  and  these  eggs  were  permitted  to  prodace 
larvse^  more  than  half  the  grain  of  the  adjacent  ooun* 
try  would  infallibly  be  destroyed*  Twelve  have  been 
observed  at  the  same  moment  laying  their  e^a  in  the 
same  e^r :  but  among  all  these  myriads  not  one  male 
could  be  discovered*    During  the  day-time*  none  of 
these  insects  are  to  be  seen,  as  they  then  continae 
lodged  in  a  state  of  repose  upon  the  lower  part  of  tbe 
culm.  Upon  shaking  the  stalks^  however,  they^will  % 
about. 

The  female  lays  her  eggs  by  means  of  a  long  rfr* 
tractile  tube,  which  unsheaths  an  aculeua  as  fine  » 
a  hair  and  very  long. 

These  insects  would  soon  become  of  serious  in-, 
jury  to  mankind,  were  not  their  race  kept  within  due 
bounds  by  several  natural  enemies,  some  of  wUd 
devour  them,  and  others  (Ichneumon  TipuI^J  depoat 
their  eggs  in  the  larvae,  the  young  of  which,  when 
hatched  there,  find  a  proper  nourishment  in  the  bodies 
of  their  hosts* 

This  Ichneumon  is  about  the  size  of  the  Wheat- 
fly;  and  in  order  to  observe  the  manner  of  the  females 
depositing  her  eggs  in  the  caterpillars  of  the  Wheat- 
fly,  Mr.  Kirby  placed  a  number  of  the  latter  on  * 
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sheet  of  white  paper,  and  then  set  an  Ichneumon 
down  in  the  midst  of  them.  She  soon  discovered 
one  of  the  larvje ;  when  vibrating  her  antenns  in  an 
intense  degree  shetixed  herself  upon  it,  and,  bend- 
ing her  body  obliquely  under  her  breast,  inserted 
her  aculeus  into  the  body  of  her  victim,  (which 
seemed  by  its  motion  to  experience  a  momentary 
pain,)  and  there  deposited  a  single  egg.  This  being 
done,  she  went  to  a  second,  which  was  constrained 
to  undergo  the  like  operation,  and  so  on  to  all  the 
rest.  She  never  deposited  more  than  one  egg  in  each 
larva ;  and  when  she  was  remarked  to  mount  one 
that  had  been  pricked  before,  she  soon  discovered  her 
mistake  and  left  it.  The  size  of  the  two  insects  is  so 
'  nearly  alike,  that  one  young  only  can  be  nourished  by 
D  single  larva  j  and  therefore  instinct  teaches  the  pa- 
rent Ichneumons  to  deiK)sit  only  this  number  in  each. 

Mr.  Kirby  proposes,  as  an  additional  remedy  for 
this  evil,  that,  when  the  wind  is  in  a  favourable 
quarter,  the  fumes  of  tobacco  or  sulphur  should  be 
thrown  upon  the  corn.  But,  if  this  is  done,  it  should 
be  as  soon  as  the  ears  begin  to  appear  from  the  un- 
sheathing leaf  of  the  stalk. 

The  Wheat-fly  is  about  the  twelfth  of  an  inch  in 
length  :  its  body  and  legs  are  of  a  dull  yellow,  and^ 
the  wings  whitish  with  a  fringed  margin  *. 
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fleshy  proboscis,  with  two  equal  lips :  and  the  sucker 
is  furnished  with  bristles.    The  antennae  jar^  ;g^pp-^ 
rally  very  short.  •   .   .     .  ... 

The  appellation  of  Fly  has  been  given,  almost  cjx- 
clusivclj  to  these  insects,  probably  from  their  being 
so  much   more  common   than  any  others;,,  .The 
larvae  of  some  of  the  species  live  in  the  waters  ;Others 
are  found  on  trees^  where  they  devour  the  plant^ice; 
and  others  in  putrid  flesh,  cheese,  &c,     Mpst.  of 
the  Flies  sleep  during  the  winter,  and  lay  up  no  pro- 
vision for  their  nourishment* — In  the  decline  of  the 
year,  when  the,  mornings,  and    eyeniDg8...becP93e 
chilly,  many   of  the  species  come  for  warovtb  'ipta 
houses,  and  swarm  in  the  windows.    At  first  they 
appear  very  brisk;and  alert ;  but  a^  they  grow  toqiid 
they  3re  seen  to  m9ve  with  difficulty,  and  at  last  .are 
scarcely  able  to  lift  their  legs,  which  seem  as  if  glued 
to  the  glass ;  and  by  degrees  many  do  actually. itjck 
on ;  till  they  die  in  the  place.     It  has  been  observed 
that5omeof  the  flies,  besides  their  sharp,  hooked 
nails,  have  also  skinny  palms  or  flaps  to  their  (ettj 
whereby  they  are  enabled  to   stick  on   glass  and 
other  smooth  bodies,  and  to  walk  on  ceilings  with 
their  backs  downward,  by  means  of  the  pressure 
of  the  atmosphere  on  those  flaps;    the  weight  of 
which    they     easily    overcome   in    warm   weather, 
wlien  they  are  brisk   and  alert.  .    But  towards  the 
end  of  the  year  this  resistance  becomes  too  mighty 
*for  their  diminished  strength  ;  and  we  see  flies  la- 
bouring along,  and  lugging   their  feet  in  windows 
as  if  they  stuck  fast  to  the  glass;  atid  it  is  with  the 
utmost  difficulty  they  can  draw  one  foot  after  an- 
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other^  and  discogage  i  their  hollow  daps  frbift  the 
sfipppry  surface.  On  a  principle  exadtly  similar  to 
this  lit  i£hthat  boys,  by  way  of  amusement,  carry  heavy 
weights,  by  only  a  piece  of  wet  leather  at  the  end  of 
a  strings  clapped  close  to^  the  surface  of  a  stone. 

It  is  a  very  extraordinary  fact,  that  flies  have  been 
known  t<>  remain  immersed  in  strong  liquors-  ev*fen 
for  several  month^i  and  afterwards,  on  being  taken 
out,  and  exposed   to    the    air,  have  -again  revived. 
Spnie,  foi' instance,  as  we  are  told  by  Dr.  Franklin, 
'Were  drowned  in  Madeira   wine,  when  bottled   in 
Virginia  to  be  sent  to  England  t  at  the  opening  of  a 
.  bottle  of  this  wine  at.  a  friend's  bouse  in  London 
-  many  nxMiths  afterwards,  three  drowned  flies  felt  into 
'.the  first  glass  that  was  flilcd.  i  The  Doctor  says,  th^t 
halving ;heard  it  remarked  that  drowned  flies  were  ca- 
pable of-  being  revived  by  th^  fays  of  the  sun^  he  now 
proposed  making  the  experiment.  Th^  were  there* 
fore  exposed  to  the  sun,  upon  the  sieve  whidh  had 
,  been  employed  to  strain:  them  from,  the  wine»     In 
less  than  three  hours  two  of  them  began  by  degrees 
to  hft^elife.     They  commenced  this  by  some  con- 
vulsive^ motions  in  the  thighs  ;  and  at  length  they 
'  raiised  themselves  upon  their  legs,   wiped  their  eyes 
with  their  fore- feeti,.  and -very  soon  afterwards  flew 
away. 

t 

THE    COMMON    FLESH-FLY*. 

This  insect  is  in  appearance  much  allied  to  the 
large  Blue-bottle  flesh-fly  f.    It  is  however  some- 

*  MuBca  camaria.    Lifm*        f  Musca  Tomitoiia.    Linn* 
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what  more  slender^  and  is  besklea  of  a  greyish 
tiHt,  occasioned  by  some  irregular,  longish  stripes  on 
the  corcelet  running  lengthwise,  and  some  atill  mora 
irregular  marks  of  the  same  kind  on  the  body^  all 
of  them  of  a  cinereous  grey,  separated  by  a  slutdng 
brown,  which,  under  certain  points  of  view^  appear 
of  a  blueish  tint.  Its  legs  are  black,  the  halterea  or 
balancers  under  its  wings  are  whittsb,  and  its  reticular 
eyes  somewhat  red. 

It  is  a  fact  not  generally  known  that  this  la  a  nvipa-- 
rous  insect,  depositing  its  young  in  a  living  state  oo  the 
meat  in  our  shambles  andlarderst  Tbeseyoungappatr 
under  the  same  worm-like  form  as  the  grubs  produced 
fiom  the  Blue  fleshf^fiy ;  they  feed  as  those  do^  in* 
crei»se  in  size,  undergo  all  their  transformations  in 
the  same  manner,  and  erenin  thefly  state  appear  vety 
little  different.     It  appears  that  the  eggs  of  this  ij 
are  extruded  from  the  uterus  into  the  cavity  of  the 
abdomen,  and  there  undergo  their  first  change,  dif^ 
fering  in  this  respect  from  most  others  of  the  inaxt 
tribes. 

When  the  worms  have  attained  thdr  full  sice 
(which  is  generally  in  seven  or  eight  days)  they  qcit 
their  food,  and  go  in  search  of  some  loose  earth,  ift 
which  they  bury  themselves  and  undergo  their  ns- 
tamorpho3is. 

Some  others  of  the  flies  are  also  viviparous. 

THE    HESSIAN    FLY*? 

Among  the  various  causes  of  alarm   experienced 
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by  the  farmer  in  the  course  of  his  rural  labours,  few 
arc  more  powerful,  though  inany  more  justly  so,  than 
the  larvffi  orgrubsof  this  lii  tie  fly.  These  are  lodged 
and  nourished  in  the  very  heart  of  the  stems  of  wheat 
and  rye,  just  above  the  root,  which  by  their  voracity 
they  entirely  destroy. 

The  fly  producing  this  destructive  grub  is  not 
quite  a  fourth  of  an  inch  in  length  :  its  thorax  is  darlt- 
coloured,  but  marked  longitudinally  with  two  yellow 
Knes.  The  grubs  are  white,  about  two  lines  in  length, 
■composed  of  ten  rings,  with  the  head  pointed  at 
ihe  end.  The  puna  or  chrysalis  is  yellow,  shining, 
;Tather  more  than  one  line  long,  and  composed  of 
«ngs. 

In  order  to  determine  the  species  of  this  animal, 
^r.  Markwick  planted  some  diseased  roots  of  wheat 
in  a  small  flower-pot  filled  with  bran  :  this  pot  he  co- 
vered over  with  gauze  in  such  a  manner  that  no  tn- 
;tect  could  get  in  from  the  outside,  nor  could  any 
ttcape  from  within.  Not  very  long  afterwards  he 
discovered  three  small  flies,  which  he  found  to  be 
of  this  species,  sitting  on  t!ic  inside  of  the  gauze, 
and  a  few  days  after  three  more.  There  were  in 
the  pot  six  roots  of  diseased  wheat,  which  thus^ro- 
duced  six  flies.  On  examining  the  roots,  he  now 
ibund  an  empty  chrysalis  in  each. 

The  principal  stems  of  the  com  being  entirely 
destroyed  by  this  grub,  gave  the  crop  of  wheat  be- 
longing to  a  friend  of  Mr.  Markwick  so  disastrous 
iin  appearance  that  scarcely  a  hope  was  entertained 
of  any  produce:  but  after  the  grub  had  changed  into 
its  chrysalis  state  the  mischief  ceased,  and  none  of 
Dd4 
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the  roots  were  so  materially  injured  as  to  prevent 
them  throwing  out  shoots  on  e^h  side.  At  harvest- 
time  it  was  a  matter  of  most  agreeable  surprise  that 
this  should  prove  a  good  crop  of  wheat,  with  the 
ears  throughout:  the  field  large  and  well  filled.  The 
owner  even  thought  it  the  best  crop  on  bis  farm^ 
and  conjectured  that  it  would  produce  about  three 
quarters  and  a  half  of  thjeshcd  corn  from  each 
acre. 

The  wheat  that  was  sown   early,  about  the  be- 
ginning of  October,  was  only  affected  by  this  insect. 
The  reason  was,  probably,  that  the  cold  at  the  ap- 
proach of  winter  had  destroyed  all  the  flies  before 
the  late  sown  wheat  had  time  to  spring  out  of  the 
ground  :  consequently  their  eggs  could  not  be  laid 
in  this.     The  fly  appears  to  be  perfected  ]n.May,cr 
the  beginning  of  June.  , 

It  was  conjectured  that  this  might  be  the  Heism 
jfijy,  whose  depredations  in  America  have  been,  so  no- 
torious. If  this  is  the  case,  Mr.  M.  is  of  opinion 
that  a  little  good  English  husbandry,. by  keeping  tbc 
ground  in  heart,  and  thus  enabling  the  wounded 
shoots  to  repair  themselves  by  strong  lateral  ones, 
will  prevent  any  serious  alarms  *. 

THE    CHEESE-FLY -f-. 

The  larvae  of  these  flics  are  the  troublesome  mag- 
gots found  in  cheese,  so  well  known  to  housewives 
under  the  name  of  Hoppers.  They  proceed  from  the 
eggs  deposited  in  the  crevices  or  holes  of  the  cheese 

*  Linn.  Tran.  ii.  p.  76.  tab.  15.         f  Musca  putrigt   Unni 
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by  a  very  common  fly  about  the  tenth  of  an  inch 
long,  and  of  a  dark  colour,  with  whitish  wings^  each 
marked  with  a  black  rib. 

This  maggot  is  surprisingly  strong  and  vigorous, 
and  leapg  to  a  considerable  distancc'when  disturbed. 
To  do  this  it  erects  itself  on  its  tail,  and,  bending 
its  head  round  into  a  circle,  fixes  two  black  claWs 
at  the  end  of  the  tail  into  two  cavities  formed  for 
their  reception  at  the  back  of  the  head  :  it  then  ex- 
erts its  muscular  powers,  and,  in  suddenly  extending 
its  body,  throws  itself,  for  its  size,  to  a  vast  distance. 
One  of  these  not  a  fourth  of  an  inch  long  has  been 
known  '.toieap  thus  out  of  a  box  six  inches  deep,  or 
to  twenty-four  times  its  own  length. 

The  rottenness  of  cheese  is  in  a  great  measure 
occasioned  by  these  little  maggots ;  for  they  crumble 
the  substance  of  it  into  small  particles,  and  the 
smallest  tainted  spot  immediately  spreads  when  any 
pf  them  get  upon  it. 

When  they  are  about  to  change. into  chrysalids, 
they  desert  tlie  cheese,  and  in  three  or  four  days 
afterwards  grow  stiff  and  lifeless.  The  fly  bursts 
through  an  opening  in  the  skin  just  at  the  head, 
which  there  divides  into  two  parts.  At  its  first  ap- 
pearance its  wings  are  not  fully  formed,  but  it  is  able 
to  ran  about  with  great  activity  :  the  wings  however 
expand  by  degrees,  and  in  the  course  of  a  quarter  of 
•  an  hour  they  are  perfected. 

In  the  ovary  of  a  single  female  no  fewer  than  two 
hundred  and  fifly-six  eggs  were  found. 


[     410     ] 

THE   CHAMJELION   PLT  *. 

This  is  one  of  oar  most  common  two-wingcd  in- 
sects. The  egg  from  which  it  is  produced  is  de- 
posited by  the  female  in  the  hollow  stalks  of  reeds 
and  other  aquatic  plants.  From  this  proceeds  a 
larva  of  singular  structure^  ^ which  is  often  to  be  sees 
crawling  on  grass  and  plants  near  shallow  stmidiqg 
waters^  or  floating  near  the  surface. 

The  general  colour  of  the  larvae  is  a  greenisb 
brown.  Their  bodies  consist  of  eleven  rings,  and 
their  skin  somewhat  resembles  parcbment*  Tboogb 
these  animals,  before  their  transformation  into  Sk^ 
live  inJfxaterj  air  is  necessary  to  support  their  princi- 
pie  of  life ;  and  the  apparatus  with  which  nature  hss 
furnished  them  for  that  important  purpose  deserva 
our  particular  notice.  The  last  ring  or  terminatioD 
of  their  bodies  is  open,  and  serves  as  a  conductor  of 
air.  From  this  ring  proceed  a  number  of  luui% 
wbichj  when,  examined  by  the  microscope,  are 
found  to  be  real  feathers  with  regular  vanes.  In 
particular  situations  they  bend  the  last  ring  in  soch 
a  manner  as  to  reach  the  surface  of  the  water  or 
mud  in  which  they  are  placed.  The  feathers  prevent 
the  water  from  entering  the  tube  or  organ  of  re» 
spiration;  and,  when  the  animal  raises  the  tenninih 
tion  of  its  body  to  the  surface,  in  order  to  receive 
air,  it  erects  and  spreads  the  feathers,  and  by  these 
ineans  exposes  the  end  of  the  tube  to  the  atmo' 
sphere.    When  it  wishes  to  descend,  it  contracts 

*  Miisca  Cbamxleon.    Linn. 
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i^he  filaments  into  the  form  of  a  ball,  and  the  bubble 
.of  air  contained  within  it  serves  to  keep  the  body 
in  s  vertical  position. 

If  this  insect  is  cautiously  cut  open,  two  large 
k-  -vessels,  or  trachese,  will  be  seen  on  each  side  to  oc- 
(CUpy  almost  one  half  of  the  body.  Both  of  these 
terminate  in  the  open  tube,  or  last  ring.  Though 
■  "these  worms  are  furnished  with  powers  of  respira- 
:4ton,  and  actually  respire  air,  yet  some  of  them  are 
••ible  to  live  more  than  twenty-four  hours  without 
respiration. 

I  The  head  of  this  creature  exhibits  not  less  matter 
of  curiosity  than  its  tail.  In  the  middle  part  of  its 
'  cnouth  is  placed  a  hard,  pointed,  horny  substance, 
immoveable,  and  somewhat  resembling  the  upper 
mandible  in  the  beak  of  a  bird.  On  each  side  of 
tbis  is  a  smalt  organ.  These  have  lately  been  disco- 
vered to  be  the  feet,  or,  perhaps  more  properly,  the 
arms,  by  which  the  animal  performs  many  of  its  move- 
inents  in  the  water,  and  by  whose  aid  alone  it  can 
move  Itself  forward  on  dry  hind.  Another  principal 
use  of  these  members  seems  lo  be  to  loosen  llie  mud 
tibr  the  purpose  of  allowing  the  mouth  to  find  easier 
"access  info  it  than  it  otherwise  might  do;  perform- 
ing in  somemcasure  the  same  functions  in  this  respect 
85  the  gristle  in  the  nose  of  a  hog.  The  animal  has 
the  power  of  drawing  these  organs  inwards  at  plea- 
sure, so  as  to  hide  them  as  it  were  witliiu  the  cheeks; 
and  from  this  peculiar  position,  some  persons  have 
'  said  that  this  larva  carries  its  feet  in  ils  mouth. 

Lit  is  a   calm,  inoffensive  animal ;    discovers    no 
BEtoms  of  fear  when  man  approacheSj  and 
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forms  in  his  presence  all-  its  usual  opetiMions  with 
great  tranquillity.  It  rtever  dttetnptfr  tb*  ihjtire  or  an- 
noy any  other  creature  in  this  state  6f' its -existence. 
When  the  time  of  its  metamorphbdis  'appit)acbes9 
the  Iftrva  leaves  the  water,  and,  clitnbing*  lip  the  side 
of  the  bank,  chooses  a  place  where  it  can"  Ife  only  iti 
part  immerg'eH  in  water.  Here  it  i^rftains  at  rcsi, 
until  it  finally  attains  its  pupa  state. '  From  five  to 
ten  days  are  occupied  in  attaining  its  conyplete  form, 
and  becoming  a  fly.  Thiis  change  always  takes  place 
about  the  middle  of  July. 

THE  R.AT:TAILEp  WORM  PLY*. 

The  larvae  of  the  present  species  are  usually  found 
in  moist  places^  such  as  tfre  frequented  iiy  the  com- 
mon black  lizard,  arid  they  never  appear  on  dry 
ground  till  about  to  undergo  their  first  traiisfonni- 
tion.  In  this  state  they  somewhat  'fosemble  the 
tadpole  in  form,  the  fore-[iart  being  sbft,  thick,  and 
rounded^  and  the  tail  snball  and  tapering*  Being 
covered  with  a  viscous  fluid,  they  are  generally  foand 
encrusted  with  a  coat  of  dirt.  This  seems  ta  bo  their 
colour,  till  they  arc  washed^  when  they  qre  "fooDd 
of  a  transparent  white.  •-   ■ 

The  parent  fly  always  lays  her  eggs  in -a  place 
near  the  vicinity  of  water,  that  is,  where  it  is  betwixt 
moist  and  dry.  M.  Reaumur  watched  the  motions 
of  one  of  these  insects,  which  he  saw  flying  about  a 
bucket  of  water  that  stood  in  his  garden.  After 
crossing  it  several  times,  she  at  length  :  descended 


*  Musca  pendula.    Linn» 
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Within  its  mouth,  and,  after  flying  round  end  round 
it:  several  tinnios,  stopped  about  an  inch  above  the 
surikcefof. the*  water,  and  laid^  in  several  places,  a^ 
little  duster  of  •  eggs. !  These  were  all  deposited 
wher^  the:- iwood  was  just  damp  from  the-'influenoe 
of  .the  w$tpr  bclow^  and  invariably  in  cavities  be- 
tween two.  'a<^joiniog  staves, :  where  the  water  was 
less  likely  tp:  be  dried  up  tbata  elsewhere.  In  this 
sitU9tK>,n,  the  young  insect  was  'no  sooner  extruded 
fit>cn  the  egg  than  il  found  itself  within  reach  of  the 
el^meat  where  it.was  destined  to  pass  the  most  con* 
siderablp  part  of  its  life. 

:  Jhc  yoiing.are  oo  sooner  dropped  <itito  tfeewftter 
thaOr  like  all  Qtb^: . aninials  tn-thear .natural  dement^ 
fbey^  fiodj^^selves  endowed. with** the  instinct 'of 
searpblng^foritheirown  food^  and  of  employing^  in  an 
apprppnt^te  niaiiner,:  all  .the  members  of  thcir'body  to 
tbeiprq|)er  u$|cs  for  wbtck.thcy/  are  naturally  adapted. 
. :  i  Tim-  tail  'q£:  tbii :  iosoct^  likottbat  of  4fbe  >  lasty  Is  its 
orgai>  i>f  i$esf;iration';'dndthoqghj.like:ihe  whale,  it 
i^^aoinhabttAOt  of , the  wateit,Kyet  it  ii?,  like,  that^'  a 
bri^thing  animal,  tand  wbold  be  ^entirely  sufibcated 
aod  drowincd,;  were  it  telbe  ccM^tihued  und^  water 
aad  exclqdfHi  {ir(im< access  Either  air.    * 
;,  IleaumAtr,  ;  in  ,order  to  obsirve  the  economy  of 
these   little  creatures,  which  *  hb  dcnom mated? /2^jf- 
tuiled  fForntsif  collected  a  number  of  them^  which:  he 
put  into  a\glas8»!vessel  filled,  two  inches  high  with 
water.      At  first  they  were  ponsidcrftMy  agitated; 
each  seemingly  searching  for^  a  proper  place  of  rfrA 
pose.      Somex  of  them  swam  across,-  others  attached 
themselves  (o  the.  sides,  and  others  rested  at  the 
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bottom  of  the  vessel.    In  a  quarter  of  an  hoar  tbcjr 
were  almost  all  entirely  tranquil,  and  Reaumur  sooq 
discovered  the  real  use  of  their  long  tails.    On  ex« 
amining  the  vessel^  he  found  that  each  of  the  arti» 
malsj  in  whatever  situation  they  were  placed^  ex« 
tended  its  tail  exactly  to  the  surface  i  that^  like  other' 
aquatic  insects^  the  respiration  of  air  was  tiecessary 
to  their  existence ;  and  that  the  tail^  which  is  tubiK 
lar^  and  open  at  the  extremity,  was  the  organ  hy 
which  this  operation  was  performed.    In  this  ex- 
periment, the  distance  from  the  bottom  to  the  sur- 
face was  two  inches,  and,  of  course,  the  tails  were 
of  an  equal  length.    To  discover  how  far  the  ani* 
mals  could  extend  their  tails,  this  most  ingenious 
and  indefatigable  philosopher  gradually  augmented 
the  height  of  the  water,  and  the  tails  uniformly  rose 
to  the  surface  till  it  was  between  five  and  six  indm 
high»    When  the  water  was  raised  higher,  the  aoi- 
mals  immediately  quitted  their  station  at  the  bottom, 
and  either  mounted  higher  in  the  water,  or  fixed  thenn 
selves  upon  the  sides  of  the  vessel,  in  situations  wliich 
rendered  it  convenient  for  them  to  reach  the  sor&ce 
with  the  points  of  their  tails. — ^These  tails  OHIust  of 
two  tubes,  both  of  which  are  capable  of  extenrioQ 
and  contraction.       The  first  tube  is  always  via- 
ble ;  but  the  second,  which  is  the  proper  organ  of 
respiration,  is  exerted  only  when  the  water  is  raised 
beyond  a  certain  height.  Through  this  tube  the  air  is 
conveyed  into  two  large  tracheas  or  wind- pipes  with* 
in  the  body  of  the  animal,  and  thus  maintains  the 
principle  of  life.     When  the  tails  are  below  the  sur* 
face,  the  animals  occasionally  emit  small  bubbles  of 
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ir,  wliich  are  visible  to  the  naked  eye,  and  imine- 
<itately  repair  to  the  surface  for  fresh  supplies. 

So  anxious  is  nature  to  provide  animals  in  evrry 
state  of  their  existence  with  air,  that,  after  the  tran^- 
fbranation  of  many  insects  into  chrysalids.  she  creates 
instruments  for  that  purpose,  which  did  not  exl*t  pre- 
vious to  their  transformation.  These  Rat-tailed 
Worms,  soon  after  they  are  transformed  info  chry- 
salids,  instead  of  a  soft,  pliable  skin,  are  covered 
with  a  hard  crustaccous  substance,  seemingly  im- 
pervious to  the  air;  and  the  tail,  which  was  the 
wind-pipe  of  the  animal  in  its  first  stale,  gradually 
vanishes.  In  a  few  hours,  however,  four  hollow 
horns  shoot  out,  two  from  the  fore  and  two  from 
the  hind  part  of  what  was  the  head  of  the  animal. 
These  horns,  which  arc  hard  ml  tubular,  M.  de 
Reaumur  discovered  to  be  real  wind-pipes,  destined 
for  the  introduction  of  air  into  the  chrysalis;  a  state 
ia  which  many  animals  have  the  appearance  of 
being  almost  totally  dead,  and,  of  course,  should 
seem  to  have  little  use  for  respiration.  He  likewise 
discovered  that  these  horns,  which  had  pierced  the 
hard,  exterior  covering,  terminated  in  as  many 
tracheze  in  the  body  of  the  animal.  This  fact  affords 
a  strong  cKample  of  the  necessity  of  air  for  sustaining 
the  principle  of  life,  even  in  its  lowest  condition. 
After  these  animals  pass  from  the  chrysalis  slate  to 
that  of  flies,  they  arc  deprived  both  of  their  tails 
and  horns.  But  nature,  in  this  last  stage  of  their 
existence,  has  not  left  them  without  proper  resources 
for  the  introduction  of  air  into  their  bodies.  In- 
stead of  protuberant  tracheae  in  the  form  of  tails  or 
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horns,  they  now,  like  other  flies,  receive  aif  by 
means  of  stigmata,  or  holes,  variously  disposed  over 
difTerent  parts  of  the  body. 

These  Rat-tailed  Worms  pass  the  first  and 
longest  part  of  their  lives,  which  is  supposed  to  be 
several  months,  under  water.  When  near  the  time  of 
their  transformation,  they  leave  that  element,  retrfe 
into  the  ground,  and  there  become  chrysalids.  From 
this  state  they  are  changed  into  flies,  and  spend  the 
remainder  of  their  short  existence  in  the  air. 
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The  mouth  of  the  Gnats  has  a  iBtig  slender  trunk 
or  flexile  sheath  inclosing  five  pointed  bristles;  it 
has  also  two  feelers.  The  atitennse  are  generally' 
filiform,  but  those  of  some  of  the  males' ''are  fea- 
thcredi 

They  principally  frequent  woods  and  watery 
places,  ahd  are  known  by  the  country  people  'by  the 
nanf>e  of  Midges.  They  live  by  sucking  the  blood 
and  juices  of  the  larger  animals. 

Their  larvae  are  very  common  in  stagnant  waters: 
the  bodies  of  these  are  composed  of  nine  segments, 
the  last  of  which  is  furnished  with  a  srrtall  cylindri- 
cal tube  through  which  they  breathe,  frequently 
rising  to  the  surface  of  the  water  for  that  purpose.— 
The  head  of  the  chrysalis  is  bent  down  towards  the 
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breast,  so  as  to  throw  the  thorax  in  front :  iti  this 
the  respiratory  tubes  are  near  the  head^  The  Jast 
tsegment  of  the  abdomen  terminates  in  a  kind  of  flat 
fin,  by  means  of  which  the  creature  obtains  its  nio« 
tion  in  the  water. 

THE    COMMON    GNAT*. 

Pew  insects  are  better  known  than  this  species 
of  Gnat,  and  there  are  not  many  that  afford  a  more 
•fiteresting  history. 

From  the  beginning  of  May  their  larvas  may  be 
ceen  in  the  stagnant  waters,  with  their  heads  down- 
wards and  the  extremity  of  their  abdomen  at  the 
Biariace,  from  the  side  of  wliich  arises  the  hollow 
tube  through  which  they  respire.  Their  heads  arc 
armed  with  hooks,  that  serve  to  seize  on  insects  and 
bits  of  grass  on  which  they  feed :  and  on  their  sides 
are  four  small  fins,  by  the  help  of  which  they  swim 
and  crawl  along.  These  larvas  retain  their  form 
adoring  a  ibttnight  or  three  weeks,  after  which  they 
turn  into  chrysalids;  and  all  the  parts  of  the  winged 
imect  are  now  distinguishable  through  their  thin 
eicterior  covering.  The  situs^ion  and  shape  of  their 
respiralory  tube  is  also  altered:  this  is  now  divided 
into  two  parts,  and  is  placed  near  the  head.  The 
cliryaalids  now  abstain  from  c;^ting,  and  reside  al- 
tnost  constantly  at  the  surface  of  the  water;  but  on 
tbe  least  motion  they  may  be  seen  to  unroll  them- 
selves from  their  spiral  position,  and,  by  means  of 
little  paddles  on  their  hinder  part,  to  plunge  to  the 
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bottotn.  In  tlie  course  of  a  few  days  they  are  tran 
formed  into  perfect  Gnats.  The  chrysaltds  swell 
the  head,  and  the  flies  burst  from  their  inclosure.^ 
If  at  the  instant  of  the  change  a  breeze  springs  up,^ 
it  proves  to  them  a  dreadful  hurricane,  as  the  wateai 
gets  into  their  case,  from  which  they  are  not  yet  per««« 
fectly  loosened ;  this  immediately  sinks,  and  theji^ 
are  drowned*. 

The  female  deposits  her  eggs  on  the  surface  of  th^ 
water,  and  surrounds  them  with  a  kind  of  unctuQOLs 
matter,  which  prevents  them  from  sinking;  and  she  at 
the  same  time  fastens  them  with  a  thread  to  the  bot- 
tom, to  prevent  them  from  floating  away,  at  the 
mercy  of  every  breeze,  from  a  place  the  warmth  of 
which  is  proper  for  their  .production,  to  any  other 
where  the  water  may  be  too  cold,  or  the  animals 
their  enemies  too  numerous.  In  this  state  they  tbcrt^ 
fore  resemble  a  buoy  that  is  fixed  by  an  anchor^ 
As  they  come  to  maturity  they  sink  deeper;  and  at 
last,  when  they  leave  the  egg,  they  creep  in  the 
form  of  grubs  at  the  bottom. 

If  the  Gnats  were  not  devoured  by  fish,  water- 
fowl, fwallows,  and  other  animals,  the  air  woald 
often,  from  their  imnienfe  multitudes,  become  dark- 
ened :  a  few  instances  have  occurred  in  which  this 
has  been  the  cafe.  In  July,  August,  and  September 
1766,  at  Oxford,  they  were  sometimes  seen  towards 
the  evenings  in  fuch  myriads  as  literally  to  darken 
the  rays  of  the  fun  ;  and  their  repeated  bites  often 
fwclled  the  exposed  parts  of  the  body  to  an  enormous 


*  Barbut's  Oen.  Inaiect.  306. 
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si^e,  and  caused  the  most  troublesome  and  unplea- 
sant sensations.     Mr.  Swinton,  who  has  given  an 
account  of  them  in  the  Philosophical  Transactions, 
has  stated  that  he  was  one  evening  in  the  garden 
of  Wadham  College,  about  half  an  hour  before  sun- 
set, in  company  with  another  gentleman,  when  they 
wrere  observed  in  numbers  almost  uncKamplcd.     Six 
distinct  columns  were  observed  to  ascend  from  the 
tops  of  fix  branches  of  an  apple-tree  in  an  adjoining 
garden,  separated  from  that  in  which  they  were  sta- 
tioned by  a  wall  at  least  fifty  or  sixty  feet  in  height. 
Two  of  these  columns  seemed  perfectly  erect,  three 
of  them  were  oblique,  and  one  approached  somewhat 
towards  a  pyramidal  form.     The  bodies  of  some  of 
these  Gnats  were  greatly  distended  with  blood;  one, 
considerably  larger  than  the  rest,  that  was  killed, 
had  as  much  blood  expressed  from  it  as  besmeared 
part  of  a  wall  three  inches  square.  About  thirty  years 
before  this  many  columns  of  Gnats  were  observed 
to  rise  from  the  top  of  the  cathedral  church  at  Salis- 
bury.   At  a  little  distance  they  had  so  great  a  resem-< 
blance  to  smoke,  as  at  first  to  occasion  considerable 
alarm  lest  the  church  was  on  fire*. 

It  is  impossible  to  behold  and  not  to  admire  the 
beautiful  ftructure  of  the  proboscis  of  the  Gnat, 
through  which  it  draws  the  juices  that  affbrd  it  nou- 
rishment. The  naked  eye  is  only  able  to  discover 
a  long  and  slender  tube,  containing  five  or  six 
apiculse  of  exquisite  fineness.  Tliese  spiculae,  in- 
troduced into  the  veins  of  animals,  act    like  the 
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Jb  ea 


420  THE    COMMOJr   GNAT. 

suckers  of  a  pump,  and  cause  the  blood  to  ascend. 
^he  insect  injects  a  small  quantity  of  liquid  into 
the  wound,  by  which  the  blood  is  made  more  fluid. 
The  animal  swells,  grows  red,  and  does  not  quit  its 
hold  till  it  has  gorged  itself.  The  liquor  it  has  in- 
jected causes,  by  its  fermenting,,  a  disagreeable 
itching,  which  may  be  removed  by  volatile  alkali^  or 
immediately  rubbing  and  washing  with  cold  water*. 

At  night  to  rub  the  part  affected  with  fuller's 
earth  and  water,  it  is  said,  will  lessen  the  lofiaDft- 
mation. 

Gnats  are  said  sometimes  to  shine  in  the  dark. 


Th  MusquetO'fiy  is  nothing  more  than  a  lai]gc 
variety  of  the  Common  Gnat,  which  is  very  commoD 
in  the  woody  and  marshy  parts  of  all  hot  climates.  Its 
bite  is  so  severe  as  to  swell  and  blister  the  skin  in  a 
most  violent  manner,  and  sometimes  even  to  leave 
obstinate  sores.  Seeking  its  food  principally  in  the 
night,  it  disturbs  the  rest  of  persons  nearly  as  much 
by  the  buzzing  noise  it  makes  with  its  wings,  as  by 
its  bite.  The  poor  inhabitants  of  some  of  the  low 
parts  of  the  West-India  islands  are  under  the  neces- 
sity of  burning  a  continual  fire  in  their  huts,  by  th(? 
smoke  of  which  these  insects  are  effectually  kept  at 
a  distance  ;  but  persons  who  can  afford  it  fleep  under 
nets  of  thin  gauze. 


^  Barbut's  Gen.  Insect,  306* 
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THE  present  tribe  is  arranged  by  Linnaeus  among 
the  apterous  insects:  but  it  might  with  equal  pro- 
priety have  been  inserted  with  the  Ncuroptcila  or'Hy- 
menoptera;  for  most  of  the  species,  in  a  perfect 
state,  have  either  two  or  four  wings. 

The  mouth  is  furnished  with  two  horny  jaws,  and 
has  a  horny  four-cleft  lip  :  the  feelers  ai'e  four,  thread- 
shaped,  and  equaU  The  antennae  in  some  of  the  spe- 
cies are  beaded,  and  in  others  tapering. 

THE    DEATH-WATCH    TERMESf. 

This  insect  is  about  a  tenth  of  an  inch  long,  with 
sharply  pointed  and  somewhat  long  antennas.  At 
first  sight  it  has  greatly  the  appearance  of  a  Louse: 
its  mouth  however  with  a  glass  is  seen  to  be  reddish, 
and  its  eyes  are  yellow.  It  is  sometimes,  though  very 
rarely,  winged. 

It  is  usually  found  in  old  wood,  decayed  furniture. 


*  Tlie  Linnean  genus  of  Apterous. Insects  commences  with 
this  tribe. 

f  Termes  pulfatorium.   Llrm, 
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iDuseums  and  neglected  books;  and  both  thcmalcand 
female  have  the  power  of  making  a  ticking  noise,  not 
unlike  that  of  a  watch,  to  attract  each  other.     These 
little  animals  are  in. considerable  numbers  during  the 
summer  months  ;  but,  when  disturbed,  they  run  so 
nimbly  into  a  hiding-place  as  not  often   to   be  re- 
marked.     When  they  are  disturbed,  they  arc  very 
shy  in  making  their  noise  ;  but  if  they  can  be  viewed 
without  being  alarmed  by  noise,  or  moving  the  place 
where  they  are,  they  will  not  only  beat  freely,  but 
even  ansver  any  person's  beating  with  his  nail.    At 
every  stroke  their  body  shakes,  or  seems  aflffccted  as  by 
a  sudden  jerk  ;  and  these  jerks  succeed  each  other  so 
quickly,  that  it  requires  great  steadiness  to  perceive 
with  the  naked  eye  that   the  body  has  any  motion 
whatever.     They  are  scarcely  ever  heard  to  beat  be- 
fore July,  and  never  later  than  the  sixteenth  of  Au- 
gust.    It  appears  stiauge    that  so    small  an  animal 
should  be  able  to  make  a  noise  so  loud  as  is  fre- 
quently to  be  heard  frpm  thi§  ;  sometimes  equal  to 
that  of  the  strongest  beating  watch.     Dr.  Derbam 
seems  to  have  been  the  first  naturalist  who  examined 
and  described  this  species.  He  had  often  heard  the 
noise,  and    in    pursuing  it   had  found    nothing  but 
these  insects,  which  he  supposed  incapable  of  pro- 
ducing it  j  but  one  da),  by  finding  Ihat  the  noise 
proceeded  from  a  piece  of  paper  loosely  folded,    nd 
lying  in  a  good  light  in  his  study  windo^w,  he  vie  /cd 
it  through,  and  with  a  microscope   observed,  to  his 
great  astonishment,  one  of  them  in   the  very  act  of 
beating.  In  some  years  they  are  more  numerous  than 
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others,  and  their  ticking  is  of  course  more  frequently 
heard  :  Dr.  Derham  says,  that  during  the  month  of 
July,  in  one  particular  summer,  they  scarcely  ever 
ceased,  either  in  the  day  or  night. 

The  female  lays  her  eggs  in  dry  and  dusty  places, 
where  they  are  likely  to  meet  with  the  least  disturb- 
ance :  these  are  exceedingly  small,  and  are  not  un- 
like the  nits  or  eggs  of  lice.  They  are  generally 
hatched  about  the  beginning  of  March,  or  a  little 
sooner  or  later  according  to  the  weather.  After 
leaving  the  egg,  the  animals  are  so  small  as  scarcely 
to  be  discerned  without  the  assistance  of  a  glass. 
They  continue  in  this  larva  state  about  two  months, 
somewhat  resembling  in  appearance  the  mites  in 
cheese ;  after  which  they  undergo  their  change. 

They  feed  on  dead  flies  and  other  insects,  and, 
from  their  numbers  and  voracity,  often  very  much 
deface  cabinets  of  natural  history.  They  also  live  on 
various  other  substances,  and  may  often  be  observed 
hunting  for  nutritious  particles,  with  great  care  and 
attention,  among  the  dust  in  which  they  are  found  : 
turning  it  over  with  their  heads,  and  searching  among 
it  somewhat  in  the  manner  qf  swine.  Many  of  them 
live  through  the  winter  ;  but  during  that  time,  in 
order  to  avoid  the  inconveniences  of  frost,  they  bury 
themselves  deep  in  dust*. 

I  ■  ■  !■  ■■  ■  '  Ill 

*  Phil.  Tran.  vol.  xxvi.  p^sji. 
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The  animals  of  this  extraordinary  community  are 
found  in  the  East  Indies^  and  many  parts  of  Africa 
and  South  America,  where  their  depredations  are 
greatly  dreaded  by  the  inhabitants.     Mr.   Smeath* 
man,  whose  account  of  them  occupies  above  fifty 
pages  in  the  seventy-first  volume  of  the  Philosophical 
Transactions,  says,  that  they  are  naturally  divided 
into  three  orders:  i.  The  working  insects,  which 
hp  distinguishes  by  the  name  of  labourers ;  a.  The 
fighters  pr  soldiers,  which  perform  no  other  labour 
than  such  a&  is  necessary  in  defence  of  the  nests j 
and,  3.   The  winged  or  perfect  insects,  which  are 
male  and  female,  and  capable  of  multiplying  thespe^ 
cies.     These  last  he  calls  the  nobility  or  gentry  i  bc^ 
cause  they  neither  labour  nor  fight. 

In  a  nest  or  bill,  for  they  build  on  the  surface  of 
the  ground,  the  labourers  are  always  the  most  nu- 
merous. There  are  at  least  a  hundred  labourers  to  one 
of  the  fighting  insects  or  soldiers.     When  in  this 
state^  they  arc  about  a  fourth  of  an  inch  in  length  j 
which  is  rather  smaller  than  some  of  our  ants. 

The  second  order,  or  soldiers,  differ  in  figure 
from  the  labourers.  These  appear  to  be  sucb  insects 
as  have  undergone  one  change  towards  their  perfect 
state.  They  are  now  about  half  an  inch  in  lengtbj 
and  equ^l  in  size  to  about  fifteen  of  the  labourers. 


*  Tcrracs  fatalc.    Linn* 
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The  form  of  tbe  head  is  likewise  greatly  changed.  In 
the  labourer  state,  the  mouth  is  evidently  fof med  fop 
gnawing,  or  for  holding  bodies:  but,  in  the  soJdier 
state,  the  jaws,  being  shaped  like  two  sharp  awl»  a 
little  jagged,  are  destined  solely  for  piercii^  or 
wounding.  For  these  purposes  they  are  well  calcu- 
lated ;  beifigaa  hard  as  a  crab's  claw,  and  placed  io 
9^  strong  horny  head^  which  is  larger  than  the  whole 

The  insect  of  the  third  order,  or  in  its  perfect  state, 
is  still  more  remarkable.  The  head,  the  thorax,  and 
tbe  abdomen,  differ  almost  entirely  from  the  same 
parts  10  the  labourers  and  soldiers.  The  animals  are 
besides  now  furnished  with  four  large,  brownish, 
transparent  wings>  by  which  they  are  enabled,  at  the 
proper  season,  to  emigrate^  and  to  establish  new  set* 
tiementfik  They  are  now  also  greatly  altered  in  their 
•ize  as  well  as  their  figure,  and  have  acquired  tbe 
powers  of  continuing  the  species.  Their  bodies  now 
measure  near  three  quarters  of  an  inch  in  length, 
their  wings,  from  tip  to  tip,  above  two  inches  and  a 
half^  and  their  bulK  is  equal  to  that  of  thirty  labour* 
ers,  or  two  soldiers.  Instead  of  active,  industrious, 
and  rapacious  liltle  animals,  when  they  arrive  at  their 
perfect  state  they  become  innocent,  helpless,  and 
dastardly.  Their  numbers  are  great,  but  their  enc^ 
niies  are  still  more  numerous :  they  are  devoured 
by  birds,  by  every  species  of  ants,  by  carnivorous 
.reptiles,  and  even  by  the  inhabitants  of  many  parts 
of  Africa.  After  such  devastation  it  seems  surprising 
that  even  a  single  pair  should  escape.    ^^  Some  how* 
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ever,"  says  Mr.  Smeathman,  "  are  so  fortunate  ;  and 
being  foand  by  some  of  the  labouring  insects^  that 
are   continually    running  about  the  surface  of  the 
ground    under   their  covered  galleries,   are   elected 
Kings  and  Queens  of  new  states:  all  those  who  arc 
not  so  elected  and  preserved,  certainly  perish.     The 
manner  in  which  these  labourers  protect  the  happy 
pair  from  their  innumerable  enemies,  npt  only  on  the 
day  ofthen>assacre  of  almost  all  their  race,  but  for  a 
longtime  after,  will,  I  hope,  justify  me  in  the  use 
of  the  term  election.  The  little  industrious  creatures 
immediately  inclose  them  in  a  small  chamber  of  clay 
suitable  to  their  size,  into  which  at  first  they  leave   ^ 
but    one   entrance,    large   enough  for    themselves    - 
and  the  soldiers  to  go  in  and  out  at,   but  much  too  •* 
little  for  either  of  the  royal  pair  to  use ;  and  when 
necessity  obliges  them  to  make  more  entrances,  they — 
are  never  larger;  so  that,  of  course,  the  voluntary^ 
subjects  charge  themselves  with  the  task  of  providingT" 
for  the  offspring  of  their  sovereigns,  as  well  as  of  work— 
ingand  fighting  for  them,  until  they  have  raised  a  pro- 
geny capable  at  least  of  dividing  the  task  with  them.** 
About  this  time  a  most  extraordinary  change  takes 
place  in  the  queen  :  the  abdomen  begins  to  extend 
and  enlarge  to  such  an  enormous  si^e,  that  an  old 
queen  will  sometimes  have  it  so  much   increased  as 
lobe  near  two  thousand  times  the  bulk  of  the  rest  di 
her  body.     The  skin  between  the  segments  of  the 
abdomen  extends   in    every  direction  ;  and   at  last 
the  segments  are  removed  to  the  distance  of  half  an 
inch   from  each   other,   though  at   first  the  whole 
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length  of  the  abdomen  was  not  half  an  inch.  Whea 
the  insect  is  upwards  of  two  years  old,  the  abdonaea 
is  increased  to  three  inches  in  length,  and  it  is  some- 
times seen  near  twice  that  size.  It  is  now  of  an  ir-» 
regular  oblong  shape,  and  is  become  one  vast  ma^ 
trix  tiiH  of  eggs,  which  make  long  circumvolutions 
through  an  innumerable  quantity  of  very  minute  ves- 
sels, that  circulate  round  the  inside  in  a  serpentine 
manner.  When  the  eggs  are  perfectly  formed,  they 
beg'U  tpbe  protruded,  and  they  come  forth  so  quick* 
ly,  that  about  sixty  in  a  minute,  or  upwards  of  eighty 
thousand  in  t wen ty -four  hours,  are  deposited. 

These  eggs  are  iitimediatdy  taken  away  by  the  at-* 

tendants,  and  carried  to  the  nurseries.  Here  they  are 

•batched*    The  young  are  attended  and  provided  with 

•  every  thing  necessary,  until  they  are  able  to  shift  for 

themselves,  and  take  their  share  in  the  labours  of 

the  community. 

The  nests,  or  rather  bills ^  of  .these  Ants,  for 
they  are  often  elevated  ten  or  twelve  feet  above  the 
{surface  of  the  ground,  are  nearly  of  a  conical  shape ; 
^nd  sometimes  so  numerous,  as  at  a  little  distance  to 
appear  like  villages  of  the  negroes.  Jobson,  in  his 
History  of  Gambia,  says  that  some  of  them  are  twenty 
feet  high,  and  that  he  and  his  companions  have  often 
Hidden  themselves  behind  them,  to  shoot  deer  and 
other  wild  animals.  Each  hill  is  composed  of  an  ex- 
terior and  an  interior  part.  The  exterior  cover  is  a 
Jarge  clay-shell,  shaped  like  a  dome,  of  strength  and 
magnitude  sufficient  to  inclose  and  protect  the  interior 
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building  from  the  injuries  of  the  weather^  and  to  de« 
fend  its  nannieroud  inhabitants  from  the  attacks  of 
natural  or  accidental  enemies* 

These  hills  make  their  first  appearance  in  the  form 
of  conical  turrets  about  a  foot  high.  In  a  short  time 
the  insects  erect^  at  a  little  distance^  other  turrets^ 
and  go  on  increasing  their  number  and  widening 
their  basce,  till  their  underworks  are  entirely  covered 
\tath  these  turrets,  which  the  animals  always  raise 
highest  in  the  middle  of  the  hill ;  and,  by  filling  u 
t^je  intenrals  between  each,  they  collect  them^  at  last, 
into  one  great  dome. 

The  royal  chamber  is  always  situated  as  near  tb 
centre  of  the  building  as  possible,  and  is  general! 
on  a  level  with  the  common  surface  of  the  ground 
It  is  always  nearly  in  the  shape  of  half  an  egg, 
w  an  obtuse  oral,  within,  and  may  be  supposed  t 
represent  a  long  oven.  In  the  infant  state  of 
colony,  it  is  not  above  an  inch  in  length  j  but  in 
time  it  becomes  increased  to  six  or  eight  inches^  or 
more,  being  always  in  proportion  to  the  size  of  the 
queen,  who,  increasing  in  bulk  as  in  age,  at  Itogth 
requires  a  chamber  of  such  dimensions. 

The  entrances  into  the  royal  chamber  not  admit* 
ling  any  animal  larger  than  the  labourers  or  soldiers, 
it  follows  that  the  king  and  queen  can  never  possibly 
get  ont.  This  t:hamber  is  surrounded  by  an  innu« 
merable  quantity  of  others,  of  different  sizes,  figures, 
end  dimensions  ;  all  of  them  arched  either  in  a  cir- 
cular or  an  elliptical  form.     These  chambers  either 
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open  into  each  otbcr,  or  have  commimtcating  pas^ 
fiagee^  which,  being  always  clear,  are  evidently  in- 
tended for  the  convenience  of  the  soldiers  and  atten* 
dants,  of  whom  great  numbers  are  necessary.  These 
apartments  are  joined  by  the  magazines  and  nurseries. 
The  magazines  are  chambers  of  clay,  and  are  at  all 
times  well  stored  with  provisions,  which,  to  the  naked 
eye,  seem  to  consist  of  the  raspings  of  wood  and 
plants  which  the  Ants  destroy;  but^  when  cxa« 
mined  by  the  micro(cope,  they  are  found  to  consist 
chiefly  of  the  gums  or  inspissated  juices  of  plants, 
thrown  together  in  small  irregular  masses.  Of  these 
masses,  some  are  finer  than  others,  and  resemble  the 
Bugar  about  preserved  fruits;  others  resemble  the  tears 
q{  gum,  one  being  quite  transparent,  another  like 
an^ber,  a  third  brown,  and  a  fourth  perfectly  opaque. 

The  magazines  are  always  intermixed  with  the  nur- 
series,  buildings  totally  diflTerent  from  the  rest  of  iht 
apartments.  These  are  composed  entirely  of  wooden 
materials,  which  seem  to  be  cemented  with  gums. 
They  are  invariably  occupied  by  the  eggs  and  the 
young,  whiph  first  appear  in  the  shape  of  labour- 
ers. These  buildings  are  exceedingly  compact, 
and  are  divided  into  a  number  of  small  irregular* 
^aped  chambers,  not  one  of  which  is  half  an  inch 
ivide.  They  are  placed  all  round,  and  as  near  as 
possible  to  the  royal  apartments. 

When  a  nest  is  in  an  infant  state,  the  nurseries 
are  close  to  the  royal  apartment.  But,  as  in  pro- 
cess of  time  the  body  of  the  queen  enlarges^  it  be- 
comes  necessary,  for  her  accommodation,  to  augment 
the  dimensions  of  her  chamber.    She  then,  likewise. 
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lays  a  greater  number  of  eggs,  and  requires  tnot^ 
attendants :  of  course,  it  is  necessary  that  both  the 
number  and  dimensions  of  the  adjacent  apartments 
should  be  augmented.  For  this  purpose,  the  small 
first  built  nurseries  are  taken  to  pieces,  rebuilt  a 
little  farther  off^  and  made  a  size  larger,  and  their 
number,  at  the  same  time,  is  increased.  Thus  the 
animals  are  continually  employed  in  pulling  down, 
repairing  or  rebuilding  their  apartments  j  and  these 
operations  they  perform  with  wonderful  sagacity,  re* 
gularity  and  foresight. 

The  nurseries  are  inclosed  in  chambers  of  clay, 
like  those  which  contain  the  provisions ;  but  they 
are  much  larger.  In  the  early  state  of  the  nest,  they 
are  not  bigger  than  an  hazel  nut ;  but,  in  great  bill^ 
they  are  often  four  or  five  inches  across. 

The  royal  chamber,  as  we  have  observed,  is  si- 
tuated as  nearly  under  the  apex  of  the  hill  as  pos* 
sible,  and  is  surrounded  on  all  sides,  both  above  and 
below,  by  what  Mr.  Smeathman  calls  the  royal 
apartments^  which  contain  only  labourers  and  sol- 
diers, who  can  be  intended  for  no  other  purpose 
than  to  continue  in  the  nest  either  to  guard  or 
serve  their  common  parents,  on  whose  safety  the 
happiness  and  probably  the  existence  of  the  whole 
community  depend.  These  apartments  compose  an 
intricate  labyrinth,  which  extends  a  foot  or  more  ia 
diameter  from  the  royal  chamber  on  every  side. 
Here  the  nurseries  and  magazines  of  provisions  be- 
gin ;  and,  being  separated  by  small  empty  chambers 
and  galleries,  which  surround  them,  and  communis 
caie  With  each  X)tber,  are  continued  ou  all  sides  ta 
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the  outward  shell,  and  reach  up  within  two  thirds  or 
three  fourths  of  its  height,  leaving  an  open  area  ia 
the  middle  under  the  dome,  "which  resembles  the 
nave  of  an  old  gothic  cathedral.  This  area  is  sur- 
rounded by  large  gothic  arches,  which  are  some- 
times two  or  three  feet  high  next  to  the  front  of  the 
area,  but  diminish  rapidly  as  they  recede,  like  the 
arches  of  aisles  in  perspectives,  and  are  soon  lost 
among  the  innumerable  chambers  and  nurseries  be- 
hind them.  AU  these  chambers  and  passages  are 
arched,  and  contribute  naturally  to  support  one 
another.  The  inferior  building,  or  assemblage  of 
nurseries,  chambers,  and  passages,  has  a  flattish  roof 
without  any  perforation.  By  this  contrivance,  if,  by 
accident,  water  should  penetrate  the  external  dome, 
the  apartments  below  are  preserved  from  injury.  The 
area  has  also  a  flattish  floor,  which  is^situatetl  above 
the  royal  chamber.  It  is  likewise  water-proof,  and 
«o  constructed,  that,  if  water  gets  admittance,  it  runs 
off  by  subterraneous  passages,  which  are  cylindrical, 
and  some  of  them  so  much  as  even  thirteen  inches  in 
diameter.  These  subterraneous  passages  are  thickly 
lined  with  the  same  kind  of  clay  of  which  the  hiH  is 
composed  :  they  ascend  the  internal  part  of  the  ex- 
ternal shell  in  a  spiral  form,  and^  winding  round  the 
whole  building  up  to  the  top,  intersect  and  commu- 
nicate with  each  other  at  different  heights.  From 
every  part  of  these  large  galleries  a  number  of  pipes, 
or  smaller  galleries,  leading  to  different  apartments 
of  the  building,  proceed.  There  are  likewise  a 
great  many  which  lead  downward,  by  sloping  de- 
scents, three    and    four    feet  perpendicular  under 
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ground,  among  the  graTcI,  from  which  the  Idbonr* 
iflg  Ants  select  the  finer  parts;  which,  after  being 
worked  up  in  their  mouths  to  the  consistence   of 
xnortar,  become  that  solid  clay,  or  stone,  of  wiiicb 
Iheir  hills,  and  every  apartment  of  their  buildings 
except  the  nurseries,   are  composed.     Other   gal- 
leries ascend  and  lead  out  horizontally  on  every  sid(V 
and  are  carried  under  ground,  but  near  the  surface;, 
to  great  distances,  for  the  purpose  of  foraging. 

When  a  breach  is  made  in  one  of  the  walls  hj 
an  ax,  or  other  instrument,  the  first  object  that  at- 
tracts attention  is  the  behaviour  of  the  soldiers  or 
fighting  insects.  Immediately  after  the^  blow  if 
given,  a  soldier  comes  out,  walks  about  the  tneacbi 
and  seems  to  examine  the  nature  of  the  cnemyi  or 
the  cause  of  the  attack.  He  then  goes  into  the 
hill^  gives  the  alarm,  and  in  a  short  time  large  bo- 
dies rush  out  as  fast  as  the  breach  will  permit*  It 
is  not  easy  to  describe  the  fury  that  actuates  thcM 
fighting  insects.  In  their  eagerness  to  repel  tfcf 
enemy  they  frequently  tumble  down  the  sides  of  the 
hill,  but  recover  themselves  very  quickly,  and  bite 
every  thing  they  encounter.  This  biting,  joined  to 
the  striking  of  their  forceps  upon  the  buildingf 
makes  a  crackling  or  vibrating  noise,  which  is  some- 
what  shriller  and  quicker  than  the  ticking  of* 
watch,  and  may  be  heard  at  the  distance  of  several 
feet.  While  the  attack  proceeds,  they  are  in  the 
most  violent  bustle  and  agitation.  If  they  get  hold 
of  any  part  of  a  man's  body,  they  instantly  make  a 
wound  which  gives  some  pain.  When  they  attack 
the  leg,  the  stain  of  blood  upon  the  stocking  ei: 
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tendls  mofe  than  an  inch  in  width.  They  make 
'their  hooked  jaws  meet  at  the  first  stroke,  and  never 
quit  their  hold,  but  will  sufffer  themselves  to  be 
pulled  away  piece  after  piece,  without  any  at- 
tempt to  escape.  On  the  other  hand,  if  a  person 
^eeps  out  of  their  reach^  and  gives  them  no  farther 
disturbance,  in  less  than  half  an  hour  they  retire 
into  the  nest,  as  if  they  supposed  *  the  monster  that 
damaged  their  castle  had  fled.  Before  the  whole  6£ 
the  soldiers  have  got  in,  the  labouring  insects  are 
all  in  motion,  and  hasten  towards  the  breach,  each  of 
them  having  a  quantity  of  tempered  mortar  in  his 
mouth.  This  mortar  they  stick  upon  the  breach  as 
fast  as  they  arrive,  and  perform  the  operation  with 
so  much  dispatch  and  facility,  that,  notwithstanding 
the  immensity  of  their  numbers,  they  never  stop  or 
embarrass  one  another.  During  this  scene  of  appa- 
rent hurry  and  confusion,  the  spectator  is  agreeably 
surprised  when  he  perceives  a  regular  wall  gradually 
rising  and  filling  up  the  chasm.  While  the  labour- 
ers are  thus  employed,  almost  all  the  soldiers  remain 
within,  except  here  and  there  one,^  who  saunters 
about  among  six  hundred  or  a  thousand  labourers, 
i)ut  never  touches  the  mortar.  One  soldier,  how- 
ever, always  takes  his  station  close  to  the  wall  that 
the  labourers  are  building.  This  soldier  turns  him*, 
self  leisurely  on  all  sides,  and,  at  intervals  of  a  mi- 
nute or  two,  raises  his  head,  beats  upon  the  building 
with  his  forceps,  and  makes  the  vibrating  noise  for- 
merly mentioned.  A  loud  hiss  instantly  issues  from 
•the  inside  of  the  dome  and  all  the  subterraneous 
caverns  and  passages.  That  this  hiss  proceeds  from 
VOL.  nu  F  f 
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the  labourers  is  apparent ;  for,  at  every  signal  of 
this  kind^  they  work  with  redoubled,  quickness  and 
alacrity.     A  renewal  of  the  attack,  however^  in- 
stantly changes  the  scene,     *^  On  the  first  stroke;,** 
Mr.  Smeathman  remarksj  '^  the  labourers  run  into 
the  many  pipes  and  galleries  with  which  the  build- 
ing is  perforated^  which  they  do  bo  quickly  that 
they  seem  to  vanish ;  for  in  a  few  seconds  all  are 
gone,  and  the  soldiers  rush  out  as  numerous  and 
as  vindictive  as  before.     On  finding  no  enemy  they 
return  again  leisurely  into  the  hill;  and^  very  sooQ 
after^  the  labourers  appear  loaded  as  at  first,  ai 
active,  and  as  sedulous,  with  soldiers  here  and  there 
among  them,  who  act  just  in  the  same  manner,  one 
or  other  of  them  giving  the  signal  to  hasten  the 
business.    Thus  the  pleasure  of  seeing  them  come 
out  to  fight  or  to  work,  alternately,  may  be  obtained 
as  often  as  curiosity  excites,  or  time  permits;  audit 
will  certainly  be  found,  that  the  one  order  never 
attempts  to  fight,  nor  the  other  to  work,  let  the 
emergency  be  ever  so  great." 

It  is  exceedingly  difHcult  to  explore  the  interior 
parts  of  a  nest  or  hill.     The  apartments  which  sur- 
round the  royal  chamber  and  the  nurseries,  and  in- 
deed the  whole  fabric,  have  such  a  dependance  oo 
each  other,  that  the  breaking  of  one  arch  generally 
pulls  down  two  or  three.    Another  groat  obstacle 
is  the  obstinacy  of  the  soldiers,  who,  says  our  author; 
*^  fight  to  the   very  last,   disputing  every  inch  of 
ground  so  well,  as  often  to  drive  away  the  negroes 
who  are  without  shoes,  and  make  white  people  bleed 
plentifully  through  their  stockings.     Neither  can 
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we  let  a  building  stand  so  as  to  get  a  view  of  the 
interior  parts  without  interruption;    for,  while  the 
soldiers  are  defending  the  outworks,  the  labourers 
keep  barricading  all  the  way  against  us,  stopping 
up  the  different  galleries  and  passages  which  lead  to 
the  various  apartments,  particularly  the  royal  cham- 
ber, all  the  entrances  to  which  they  fill  up  so  artfully 
as  not  to  let  it  be  distinguishable  while  it  remains 
moist;  and,  externally^  it  has  Ho  other  appearance 
than  that  of  a  shapeless  lump  of  clay.     It  is  how«» 
ever  easily  found,  from  its  situation  with  respect  to 
the  other  parts  of  the  building,  and  by  the  crowds  of 
labourers  and  soldiers  which  surround  it,  who  shew 
their  loyalty  and  fidelity  by  dying  under  its  walls. 
The  royal  chamber  in  a  large  nest  is  capacious 
enough  to  hold  many  hu!)dreds  of  the  attendants, 
besides  the  royal  pair,  and  it  is  always  found  as  full 
of  them  as  it  can   hold.     These  faithful  subjects 
never  abandon  their  charge  even  in  the  last  distress ; 
for,  whenever  I  took  out  the  royal  chamber^  as  I 
oflten  did,  and  preserved  it  for  some  time  in  a  large 
glass  bowl,  all   the  attendants  continued  running 
in  one  direction  round  the  king  and  queen  with  the 
utmost  solicitude,  some  of  them  stopping  at  the 
head  of  the  latter,  as  if  to  give  her  something. 
When  they  came  to  the  extremity  of  the  abdomen, 
they  took  the  eggs  from  her,  carried  them  awayi 
and  piled  them  carefully  together  in  some  part  of 
the  chamber,  or  in  the  bowl  under,  or  behind  any 
broken  pieces  of  cla^  which  lay  most  conveniently 
for  the  purpose*." 

*  Phil.  Tran.  vol.  Izxi.  p»  ijc^iqi^^ 
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Thb  mouth  in  these  animcAs  is  formeci  fay  t  re- 
tractile  recurved  sucker,  without  a  'probo^is.  Them 
are  no  feelers,  and  the  antennse  are  about  tlm 
length  of  the  thorax.  The  abdomen  is  somewhat 
flattened;  and  the  legs,  which  are  six  in  number, 
are  formed  not  for  leaping,  hot  running. 

They  live  on  animal  juices,  which  they  extract 
from  living  bodies  by  means  of  their  sucker.  The 
larva  and  pupa  resemble  the  perfect  insect 

THE    COMMON    LOUSE  ^. 

When  we  examine  the  human  Louse  with  the  nn- 
crosGope,  its  external  deformity  strikes  us  with  db« 
gust.  The  fore  part  of  its  head  is  somewhat  oblongs 
whilst  the  hind  part  is  rounded.  The  skin  is  hard 
and  transparent,  with  here  and  there  a  few  bristly 
hairs.  On  each  side  of  its  head  are  two  antennae  or 
boms,  jointed,  and  covered  with  bristly  hair;  and 
behind  the  seare  the  eyes,  which  are  lat^  and  bladL 
The  neck  is  short,  and  the  breast  divided  into  three 
parts;  on  each  side  of  which  ^re  placed  three  legs, 
armed  at  the  end  with  small  claws,  by  which  the 
animal  lays  hold  of  different  objects.  The  trunk  or 
ptx)boscis  is  generally  concealed  in  its  tube :  this  is 
very  sharp,  and  furnished  towards  its  upper  partwith 
a  few  reversed  prickles.     By  means  of  this  the  ani- 

*  F^ficolui  humanufl,    lam% 
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/nal  feeds ;  and  when  it  is  engaged  in  sucking  any 
animal^  the  blood  may  be  feen^  through  the  trans^ 
pareney  of  its  external  coverings  to  rush  like  a  tor^ 
rent  into  the  stomach.  Through  this  its  stomach 
and  inteatioes  are  also  visible^  as  well  as  the  ramifi* 
cations  of  the  tracheae  or  respiratory  tubes,  which  ap<* 
pear  dispersed  in  a  most  beautiful  manner  through* 
out  various  parts  of  the  animal.  • 

Scarcely  any  creature  multiplies  so  quickly,  as 
this  unwelcome  intruder.  It  has  been  pleasantly 
said,  that  a  Louse  becomes  a  grandfather  in  the  space 
of  twenty- four  hours.  This  fact  cannot  be  ascer- 
tained ;  but  nothing  is  more  true  than  that  the  mo- 
ment the  nit,  which  is  no  other  than  the  egg  of  the 
Louse,  gets  rid  of  its  superfluous  moisture,  and 
throws  off  its  shell,  it  begins  to  breed  in  its 
turn.  Nothing  so  much  pevents  the  increase  of 
this  nauseous  animal,  as  cold  and  want  of  humidity. 
The  nits,  unless  they  are  laid  in  a  place  that  is  warm, 
do  not  produce  anything:  and  from  this  it  is  that 
many  of  the  nits  laid  on  the  hairs  in  the  night-time 
ate  destroyed  by  the  cold  of  the  succeeding  day* 

In  Mexico  these  animals  were  so  numerous,  that 
the  antient  kings  found  no  other  means  of  ridding 
their  subjects  of  them,  than  by  the  imposition  of  an 
annual  tribute  of  a  certain  quantity.  Ferdinand 
Cortes  found  bags  full  of  them  in  the  palace  of  Mon- 
tezuma. 

^*  This  is  a  creature  (says  Albin)  so  officious,  that 
it  will  be  known  to  every  one  at  one  time  or  other, 
SQ  busy,  and  so  impudent^  that  it  will  be  intruding 
itself  into  every  one's  company ;  and  withal  so  groud 
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and  aspirbg,  that  it  fears  not  to  trample  on  the  best^ 
snd  affects  nothing  so  much  as  a  crown.     It  feeds 
and  lives  very  high ;  ^iid  that  makes  it  so  saucy  as  to 
pull  any  one  by  the  ears  that  comes  in  its  way,  and 
it  will  never  be  quiet  till  it  has  drawn  blood.     It  is 
troubled  at  nothing  so  much  as  that  a  man  scratches 
his  head,  as  knowing  that  man  is  plotting  and  coth 
trtvingsome  mischief  against  it  z  this  makes  it  ofien^ 
times  skulk  into  some  meaner  and  lower  place,  and 
run  behind  a  man's  back,  though  it  go  very  mud 
against  the  hair,  which  ill  conditions  it^  having  qwfe 
it  better  knowa  than  trusted  *," 


THE  FLEAS. 


TfiE  mouth  in  the  Fleas  is  without  either  jaws  or 
feelers,  having  only  a  long  inflected  proboscis  con- 
cealing a  single  bristle.  The  antennae  are  beaded; 
the  abdomen  is  compressed  sideways ;  and  the  1^ 
^re  six,  and  formed  for  leaping. 

THE    pOMMON    FLEA  f* 

Notwithstanding  the  general  4isapprobat]on  of 
thia  insect,  it  has  certainly  something  very  pleasing 
in  its  appearance.  When  examined  with  a  micro- 
scope, it  will  be  observed  to  have  a  small  bead,  large 
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eyes,  and  two  short,  four-jointed  antennas,  between 
which  is  the  trunk,  or  proboscis.  The  body  apjiears 
enveloped  in  a  shelly  armour  that  is  always  clean 
and  bright:  this  is  beset  at  the  segments  with  many 
sharp  bristles.  AH  its  motions  indicate  agility  and 
elegance ;  and  its  muscular  power  is  so  extraordi- 
nary as  justly  to  excite  our  wonder.  We  know  no 
other  animal  whatever  whose  muscular  strength  can 
be  put  in  competition  with  that  of  a  Flea;  for,  on  a 
moderate  computation,  it  is  known  to  leap  to  a  di- 
Btancc  of  at  least  two  hundred  times  its  own  length. 
There  is  no  kind  of  proportion  between  the  force 
end  size  of  all  the  insect  tribe.  Had  man  an  equal 
degree  of  strength,  bulk  for  bulk,  with  a  louse  or 
flea,  the  history  of  Samsou  would  be  no  longer  mi- 
raculous. A  Flea  will  drag  after  it  a  chain  a  hun- 
dred times  heavier  than  itself;  and,  to  compensate 
for  this  force,  will  eat  ten  times  its  own  weight  of 
provisions  in  a  single  day.  Mr.  Boverich,  an  inge- 
nious watchmaker  who  some  years  ago  lived  in  the 
Strand,  London,  exhibited  to  the  public  a  little  ivory 
chaise,  with  four  wheels  and  all  its  proper  apparatus, 
and  a  man  sitting  on  the  box,  all  of  which  were 
drawn  by  a  single  Flea.  He  made  a  small  landau, 
which  opened  and  shut  by  springs,  wilh  six  horses 
harnessed  to  it,  a  coachman  sitting  on  the  box,  and 
&  dog  between  his  legs  ;  four  persons  in  the  carriage, 
two  footmen  behind  it,  and  a  pO!*lillion  riding  on 
one  of  the  fore-horses,  which  was  also  easily  drawn 
filong  by  a  Flea.  He  likewise  had  a  chain  of  brass, 
about  two  inches  long,  containing  two  hundred 
links,  with  a  hook  at  one  end,  and  a  padlock  and  k.c^ 
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•t  the  other,  which  the  Flea  drtw  very  aicnbly 
^long. 

.  This  little  animal  is  produced  from  eggB  which  the 
females  stick  fast,  by  a  kind  of  glutinous  matter,  tp 
the  roots  of  the  hairs  of  cats,  dogs,  and  other  animaUf 
or  to  the  wool  in  blankets,  rugs,  or  other  similar 
furniture.  Of  these  eggs  the  female  lays  ten  or 
twelve  a  day,  for  several  days  successively,  and  they 
are  hatched  in  the  same  order  five  or  six  days  irfkf 
being  laid. 

From  the  eggs  come  forth  not  perfect  fieaa,  bat 
little,  whitish  worms,  or  maggots,  whose  bodies 
have  annular  divisions,  and  are  thinly  covered  with 
long  hairs.  They  adhere  closely  to  the  body  of  tbe 
animal,  &c.  on  which  they  were  produced,  and  feed 
on  the  scurfy  excretion  of  the  skin,  the  downy  sub- 
stance of  linen,  &c.  They  are  about  a  fourth  of  an 
inch  in  length,  and  without  feet ;  but  they  are,  not* 
withstanding,  very  lively  and  active.  When  alarmed 
they  suddenly  roll  themselves  up  into  the  i^hape  of  a 
little  ball.  They  may  be  kept  in  a  box,  and  brougiit 
up  with  dead  flics,  which  they  eat  with  greediness. 
They  are  very  nimble,  and  crawl  like  caterpillars^ 
with  a  lively  and  brisk  motion. 

In  eleven  days  from  their  being  hatched,  they 
leave  off  eating,  and  lie  as  though  they  were  dying; 
but  if  viewed  in  this  state  with  a  microscope  they 
will  be  found  weaving  a  silken  covering  around  them, 
in  which  they  are  to  change  into  their  chrysalis  form. 
They  continue  nine  days  in  this  shape,  at  first  whitCi 
and  afterwards  by  degrees  darkening  their  colour  as 
they  ac(][uire  lirmness^and  atrengtb.    As  soon  as  they 
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ftisue  from  tlielr  bag  they  \)eGome  perfect  fleas,  and 
^e  able  to  leap  away, 

THE    CHIGOE*. 

.  U]lo$  ha^  given  us  a  good  account  of  a  trouble^ 
fiome  insect  that  is  too  well  known  in  some  parts  of 
A»nerica.  This  is  called  in  Surinam  Chigoe,  m 
J^exricoi  Nigua,  jand  Pique  in  P^eru.  It  is,  he  says^ 
so  small  as  to  be* almost  imperceptible.  The  legs  of 
these  insects  have  not  the  elasticky  of  those  of  fleas  i 
jfar,  if  they  had  as  great  powers  of  leaping  as  the  flea^ 
there  is  not  a  living  creature  that  would  not  be  full 
of  them  ;  and  th^s  lurking  race  would  destroy  three 
iburths  of  mankind  by  the  evils  they  would  produce^ 
!)rfaey  are  always  found  amongst  the  dust,*  and  parw 
ticularly  in  filthy  places  ;  they  fix  themselves  on  the 
)egs,  to  the  soles  of  the  feet;  and  even  to  tne  flogers. 
This  creature  pierces  the  skin  so  subtilely  that  at  the 
tioie  the  person  is  not  sensible  of  it;  nor  is  it  to  be  per* 
oeived  till  it  begins  to  extend  itself.  At  first  it  is  not 
difficult  to  extract  it;  but^  although  it  may  only  have 
introduced  its  head,  it  makcs^so  firm  a  lodgment,  that 
a  part  of  the  skin  must  be  sacrificed  before  it  will 
^uit  its  hold.  If  It  is  not  soon  perceived,  the  insect 
(completes  its  lodga^ent,  sucks  the  blood,  and  forms 
a  nest  of  a  white  thin  tunicle,  in  the  shape  of  a  flat 
pearl.  It  extends  itself  in  this  space  in  such  a 
manner,  that  its  head  and  feet  are  towards  the  ex# 
terior  sidc^  for  the  convenience  of  nourishment ;  and 
ibc  other  part  of  the  body  aufwers  to  the  inner  side 

*  Pulez  penetrans,  laniu 
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of  the  tunicle,  in  order  to  lay  its  eggs  there.    In 
proportion  as  these  are  laid^  the  little  pearl  is. en- 
larged ;  and  in  four  or  five  days  it  is  at  least  two 
lines  in  diameter.     It  is  then  of  the  utmost  conse* 
quence  to  have  it  extracted ;  for  if  this  is  n^ectedit 
bursts  of  itself,  and  spreads  an  infinity  of  nits,  which, 
when  hatched,  fill  the  whole  part,  and  produce  ex- 
cessive anguish  i  and  the  difHculty  of  dislodging  them 
becomes  very  great.     These  penetrate  to  the  voy 
bones ;  and  even  when  the  sufferer  has  got  rid  of 
them,  the  pain  will  last  till  the  flesh  and  skin  are  ea* 
tiiely^healed. 

The  operation  of  extracting  them  is  long  and 
painfuK  It  consists  in  separating,  with  the  point  d 
a  needle,  the  flesh  next  to  the  membrane  where  the 
eggs  are  lodged  ;  which  is  not  easily  done  without 
bursting  the  tuniclc.  After  having  separated  even 
the  most  minute  ligaments,  the  nest  is  to  be  ex- 
tracted. If  unfortunately  it  burst,  particular  care 
must  be  taken  to  extract  every  root  of  it,  and  espe- 
cially not  to  leave  behind  the  principal  insect.  Tbtf 
would  begin  to  lay  its  eggs  again  before  the  wound 
could  be  healed  ;  and,  penetrating  much  farther  into 
the  flesh,  would  increase  the  difficulty  of  extracting 
it.  During  the  great  heats  extreme  care  must  be  taken 
not  to  wet  the  part  atFected.  Without  this  precau- 
tion, experience  has  proved  that  the  patient  is  subject 
to  consequences  that  frequently  prove  fatal. 

**  The  Chigoe,'*  says  Stedman,  in  his  account  of 
the  expedition  to  Surinam,  ^'  is  a  kind  of  small  sand- 
flea,  common  in  burinam,  which  gets  in  between 
the  skin  and  tlic  ile^h  without  iU>  being  felt^  and  ge^ 
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nerally  under  the  nails  of  the  toes ;  where^  while  it 
feeds,  it  ke^  growing  till  it  becomes  of  the  size  <^a 
large  pea,  causing  no  farther  pain  than  a  disagree- 
able itching*  In  process  of  time  it  appears  in  the 
form  of  a  small  bladder,  in  which  are  deposited 
thousands  of  eggs  or  nits,  and  which,  if  it  breaks^ 
produce  so  many  young  Chigoes,  that  in  course  of 
time  create  running  ulcers^  which  are  often  of  very 
dangerous  consequence  to  the  patient :  so  much  so^ 
indeed,  that  I  knew  a  soldier,  the  soles  of  whose  feet 
were  obliged  to  be  cut  away  before  he  could  re« 
cover ;  and  fome  men  have  lost  their  limbs  by  am<i- 
putation — nay  even  their  lives,  by  having  neglected 
in  time  to  root  out  these  abominable  vermin.  The 
moment  therefore  that  a  redness  and  itching,  more 
than  usual,  is  perceived,  it  is  time  to  extract  the 
Chigoe  that  occasions  it.  This  is  done  with  a  sharp- 
pointed  needle,  at  which  the  black  girls  are  ex^ 
tremely  dexterous,  taking  care  not  to  occasion  un* 
necessary  pain,  and  to  prevent  the  chigoe  or  blad* 
der  from  breaking  in  the  wound*  Tobacco  ashes 
fitc  put  in  the  orifice,  by  which^  in  a  little  time^  the 
fprc  is  perfectly  healed.'* 


THE  TICKS. 


These  troublesome  insects  live  chiefly  on  other 
animals;  some  of  them  however  inhabit  the  water^ 
and  others  subsist  on  various  vegetable  substances* 
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Tbeir  moutb  is  without  unj  prob^spit^  h^  Hut 
.sticker  ha$  a  two-valvcd  cyliodrical  slie9tb«  The^ 
Imve  tvi^. compressed  feelers  as  loo^  oa  th«  sueLer; 
two  eyes,  one  on  each  ^ide  of  the  Jbea^y  And  eigbt 

legs. 

To  the  naked  eye  these  miniate  animals  appear 
little  more  than  moving  particlf«  of  dust-;  butoo 
the  application  of  the  microscope  tJ!iey  ai*e  fouod  td 
be  perfect  animals,  performing  a!t  the  re^ar  fmic* 
4k>ns.  The  head  is  smadl  iti  pi^optidf}  to  the  rest 
of  the  body.  Their  Ic^  are  furnished  at  ibe  extre* 
mities  with  little  c!awS|  by  which  they  are  enabled 
lo  lay  firm  hoid  of  the  substances  they  inhabit.  Th« 
body  a  furnished  with  long  hairs,  which  they  have 
the  power  of  laying  close;  and  by  this  means 
tbey  are  enabled  to  creep  through  very  narrow 
crevices. 

The  females,  which  are  easily  distinguished  firom 
the  males,  are  oviparous.  The  eggs  are  hatched  ia 
warm  weather  in  about  twelve  days,  but  during  the 
winter  season  the  time  of  hatching  is  much  longer. 
When  the  young  ones  first  come  forth  they  ^are  ex- 
tremely minute,  and  before  they  attain  their  full 
size  they  cast  their  skin  several  times. 

The  mites  are  very  quick-sightedj  and  when  once 
they  have  been  touched  with  a  pin,  it  is  easy  to  per- 
ceive a  great  degree  of  cunning  exerted  to  avoid  a 
second  touch.  They  are  extremely  voracious  animals, 
and  are  often  observed  ^ven  to  4evour  each  other: 

■   »■     i      ■  I  II  ■ »■■.»■  I  I 

*  Acanifl  Siro.   Umh 
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and  so  very  tenacious  arc  they  of  life  that  they  have 
been  kept  alive  many  months  between  two  concave 
glasses,  by  which  they  were  applied  to  a  microscope^ 
Xieeuwenhoek  placed  a  female  mite  on  the  point  of 
a  pin  for  examination  :  she  remained  there  ten  days, 
and  daring  the  time  laid  two  eggs,  which  frond 
want  of  other  food  she  devoured. 

THE   HARVEST-BUG** 

The  Harvest-bug  is  of  a  somewhat  globular  shapc^ 
and  of  a  bright  red  colour,  with  the  abdomen  bristly 
behind.  It  is  smaller  than  the  common  mite,  and 
by  its  colour  but  just  to  be  perceived  when  on  the 
skin.  In  the  months  of  August  and  September  it  is 
very  troublesome,  adhering  to  the  skin  by  means  of 
two  short  arms  situated  above  the  upper  legs,  so 
firmly  as  not  easily  to  be  disengaged.  Wherever  it 
fixes  it  causes  a  tumor  about  the  size  of  a  pea,  or 
larger,  accompanied  by  a  most  unpleasant  itching. 
Its  tubular  snout,  by  which  it  takes  its  food,  is  gene- 
rally concealed. 

These  insects  abound  in  vegetables,  and  are  ge* 
nerally  caught  from  walking  in  gardens,  among 
long  grass,  or  in  corn-fields. 

Mr.  White  says  they  abound  so  greatly  on  the 
chalky  downs  of  Hampshire,  that  the  warreners'  nets 
are  frequently  discoloured  from  the  immense  num- 
bers that  get  upon  them  ;  whilst  the  men  are  some- 
times so  bitten  as  to  be  thrown  into  fevers  f. 
•■ 

»  Acaras  autumnalis.    i^utumnal  Acarus,   or  Harvest-Bu^f 
SbaKvs  Nat.  Mis, 
t  Shaw'a  Nat.  Mis.  ii.  tab.  42  .—White's  Sclbotnt. 
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Spiders  have  short  horny  jaws^  and  twoiacorved, 
jointed,  and  very  sharp  feelers.  They  are  without  an-* 
tennas ;  and  have  eight  or  sometimes  only  six  eyes, 
atid  eight  legs.  Their  abdomen  is  hairy,  and  furnished 
with  papillds  from  which  they  spin  their  webs. 

THE   HOUSE-SPIDER'**'. 

This  species  is  very  common  in  houses^  and  par- 
ticularly about  windows.  The  abdomen  is  nearly 
oval,  of  a  brown  colour^  and  marked  with  five  almost 
contiguous  spots. 

They  feed  principally  on  flies  ;  and  the  web  by 
which  they  are  enabled  to  entangle  these  insects  is 
a  surprising  part  of  the  animal  economy.  For  the 
purpose  of  forming  this  web,  they  are  supplied  with  a 
quantity  of  glutinous  matter  contained  in  a  receptacle 
near  the  extremity  of  their  bodies;  and  they  have  five 
teats  for  spinning  it  into  thread,  the  orifices  of  which 
the  insects  have  the  power  of  contracting  and  dilating 
at  pleasure.  When  they  enter  on  this  curious  fabric, 
they  fix  on  a  spot  of  apparent  plunder  and  security. 
The  animal  then  distils  one  little  drop  of  glutinous 
liquor,  which  is  very  tenacious;  and  creeping  along 
the  wall,  and  joining  its  thread  as  it  proceeds,  darts 
itself  to  the  opposite  side,  where  the  other  end  is  to 
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'  be  fastened.  The  first  thread  thus  formed,  being 
drawn  tight  and  fixed  at  each  end,-  the  Spider  runs 
on  it  backwards  and  forwards^  still  doubling  and . 
strengthening  it,  as  on  this  depends  the  stability  of 
the  whole.  The  scaffolding  thus  completed,  it 
makes  a  number  of  threads  parallel  to  the  first,  and 
then  crosses  them  with  others,  the  clammy  substance 
of  which  they  are  formed  serving,  when  first  made^ 
to  bind  them  to  each  other.  At  ♦he  bottom  of  the 
web  is  a  funnel,  in  which  the  little  creature  is  con- 
cealed. In  this  den  of  destruction  it  watches  with 
unremitted  assiduity  till  its  prey  is  entangled^  on 
which  it  instantly  darts  with  inevitable  ruin. 

The  web  of  the  Spider  differs  from  those  woven 
by  any  human  artist  in  this  circumstance,  that  in  our 
work,  the  threads  extended  in  length  are  interlaced 
with  those  that  are  carried  on  transversely  ;  whereas 
the  threads  of  a  Spider's  woof  only  cross  the  threads 
of  the  warp,  and  arc  glued  to  them  in  the  points 
where  they  mutually  touch,  and  are  not  either  in- 
serted or  interwoven. 

The  threads  along  the  border  of  the  work  are 
doubled  or  trebled  by  the  Spider's  openihg  all  her 
teats  at  once,  and  glueing  several  threads  one  over 
another;  sensible  that  the  extremity  of  the  web 
ought  to  be  hemmed  and  fortified  to  preserve  it 
from  being  torn  :  she  likewise  further  secures  and 
supports  it  with  strong  loops,  or  double  threads, 
which  she  fixes  all  around  it,  and  which  hinder  it 
from  being  the  sport  of  the  winds. 

From  time  to  time  she  finds  it  necessary  to  clear 
away  the  dust,  which  would  otherwise  incommode 
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her  web,  and  she  sweeps  the  whole  by  giving  it  i( 
shake  with  her  paw ;  but  in  doing  this  she  so  nicely 
proportions  the  force  of  the  blow  to  the  strength  of 
the  work  that  nothing  is  ever  broken. 

From   all   parts  of  the  web  are  drawn  several 
threads,  which  terminate  like  rays  in  a  centre  at  the 
place  of  her  concealment.     The  vibration  of  any  of 
these  threads  is  communicated  to  her,  and  gives  her 
notice  that  game  is  in  the  net,  and  accordingly  she 
springs  upon  it  in  an  instant.     She  derives  another 
advantage  from  this  retreat  under  her  web,  and  that 
is  the  opportunity  it  affords  of  feasting  oh  her  prey  in 
full  security;  and  besides  this  it  gives  her  the  power  of 
concealing  the  carcasses,  and  not  leaving  in  the  pur- 
lieus any  traces  of  her  barbarity  capable  ofintimatiog 
the  place  of  her  resort,  and  inspiring  other  inscctt 
with  the  dread  of  approaching  it. 

But  chief  to  the  heedless  flies  the  window  proret 
A  constant  death ;  where,  gloomily  retir'd. 
The  villain  Spider  lives :  cunning,  and  fierce^ 
Mixture  abhorr'd  I     Amid  a  mangled  heap 
Of  carca'jses,  in  eager  watch  he  sits. 
Overlooking  all  his  waving  snares  around. 
.  Near  the  dire  cell  the  heedless  wanderer  oft 
Passes,  as  oft  the  rufHan  shows  bis  front. 
The  prey  at  last  ensnared,  he  dreadful  darts 
With  lapid  glide  along  the  leaning  line: 
And,  fixing  in  the  wretch  his  cruel  fangs, 
Stri;<es  backwarii,  grimly  plcas'd :  the  fluttering  wi»g 
Aid  shriller  sound  declare  extreme  distress. 
And  asiv  the  helping  hospitable  haad. 

This  Spider  is  furnished  with  a  pair  of  very  sharp 
hooked  iangSj  inclosed,  when  at  rest,  in  cases  in  iBc 
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"iore  part  of  his  head.  With  this  weapon  (Which  ^  good 
glass  will  discover  to  have  a  small  slit  or  orifice  in 
each  point)  he  seizes  and  pierces  snch  insects  as  en- 
tangle themselves  in  his  web  ;  and,  by  infusing  a  poi- 
tottous  juice  into  th6  wound,  in  a  moment  kills  themi 
This  poison  iriust  be  very  active  and  deleterious ; 
for  flits,  iand  many  other  insects,  may  be  mutilated 
by  depHving  theiii  of  their  legs,  wings^  and  even 
cutting  their  bodies  through  the  very  middle  of  Xh6 
ibdomen^  and  in  that  condition  will  survive  several 
days. 

Wheh  two  spiders  bf  the  sanie  size  meet  iri 
combat,  neither  of  them  will  yield  :  they  hold  each 
other  by  their  fatigs  so  fast,  that  one  of  the  two 
thiist  die  before  they  are  separated.— Mi  Lfeeuwen- 
hoek  says>  he^aw  one  spider  that  was  however  only 
wounded  in  the  leg  by  his  antagohist;  A  drop  of 
blood  as  large  a^  a  grain  of  sand  issued  from  thii 
«ore :  and  not  being  able  to  use  this  wounded  leg 
.  in  running  away  from  his  enemy,  he  held  it  up,  and 
presently  afterwards  the  whole  limb  dropped  from 
his  bodyi  When  they  are  wounded  in  the  breast  or 
Upper  parts  of  their  body -these  insects  always  die*. 

The  spider,  the  dermcstcs,  and  many  insects  of 
the  beetle  kind,  exhibit  ah  instinct  of  an  uncommon 
ttature.  When  put  in  terror  by  a  touch  o(  the 
finger,  the  spider  runs  off  with  great  swiftness  :  but 
if  he  finds  that,  whatever  direction  he  takes,  he  is 
opposed  by  another  finger,  he  then  sccnis  to  despair 
of  being  able    to   escape,  contracts  his  limbs  and 

♦  Phil.  Tfan.  vol  xxU.  p.  S-jg. 
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body,,  lies   perfectly    motionless,   and  coonterieite 
every  symptom  of  death.     "  In  this  situation/'   says 
Mr.  Smellie,  "  I  have  pierced  spiders  with  pins,  and 
torn  them  to  pieces,  without  their  discovering  the 
smallest  marks  of  pain.     This  simulation  of  death 
has  been  ascribed  to  a  strong  convulsion,  or  stupor^ 
occasioned  by  terror.     But  this  solution  of  the  phe- 
nomenon is  erroneous.     I  have  repeatedly  tried  the 
experiment,  and  uniformly  found,  that,  if  the  object 
of  terror  be  removed,  in  a  few  seconds  the  aninuil 
runs  off  with  great  rapidity.     Some  beetles,  when 
counterfeiting  death,  will  suffer  themselves  to  be 
gradually  roasted  without  moving  a  single  joint*." 

When  this  animal  changes  its  skin,  which  it  docs 
at  certain  seasons,  an  opening  may  be  seen,  if  care- 
fully watched,  in  the  belly  :  through  this  it  draws 
all  its  limbs,  and  leaves  the  old  covering  hanging  to 
the  cord  that  sustained  it  during  the  operation. 

The  eyes  of  all  ihe  spiders  are  placed  on  the 
upper  part  of  the  head,  but  in  various  positions. 
They  have  no  muscles  belonging  to  them,  and  they 
are  therefore  altogether  immoveable:  they  also 
consist  only  of  one  lens  each,  and  do  not  as  in  other 
insects  possess  the  faculty  of  multiplying  objects ; 
but  their  number  and  situation  enable  the  animals 
to  see  perfectly  well  In  all  necessary  directions. 

THE    GARDEN-SPIDER. 

The  labour  of  the  Garden  Spider  is  very  different 
from  that  of  the  former  species,  yet  it  is  not  per- 


*  8meUifiS  PYvVLwo^Y  ^^  Naturil  Hbtorjr, 


Tlffe.GAIlD£K-SPlDBll>  451 

formed"  with  less  drt.  When  djesirous  of  ilitting 
from  one  place  to  another^  this  animal  fixes  one  end 
bf  a  thread  to  the  place  where  ^he  stands,  and  thfen 
with  her  hind  paws  draws  out  several  other  threads 
from  the  nipples^  which^  being  lengthened  out^  and 
driven  by  the  wind  to .  some  neighbouring  tree  or 
Dfher  objbct^  is  by  its  natural  clamminess  fixed  to 
it.  When  she  finds  that  this  is  fastened,  she  makes 
of  it  a  bridge  on  which  sbe  can  .pass  or  repass  at 
pleasure.  This  done,  she  renders  the  thread  still 
thicker  by  spinning  others  to  it*  From  this  thread 
-she  often  descends  by  spinning  downwards  to  the 
ground :  the  thread  formed  by  the  latter  operation  she 
fixes  to  some  stone,  plant,  or  other  substance.  She 
reascends  to  the  first  thread,  and  at  a  little  distance 
from  the  second  begins  a  third,  which  she  fixes  m 
•the  same  manner.  She  now  strengthens  all  the 
three  threads,  and  then  beginning  at  one  of  the  cor- 
ners weaves  across,  and  at  last  forms  a  strong  and 
durable  act,  in  the  centre  of  which  she  places 
herself  with  her  head  downwards  to  wait  for  her 
prey. 

From  having  frequently  remarked  that  spiders 
spread  their  webs  in  solitary  and  confined  places, 
to  which  it  is  sometimes  difficult  for  flies  to  pene- 
'  trate,*  M.  Le  Vaillant  naturally  concluded  that  these 
creatures  must  frequently  remain  long  without  food, 
and  that  consequently  they  were  capable  of  enduring 
considerable  abstinence* 

To  ascertain  the  truth  of  this  circumstance,  he 
took  a  large  Garden  Spider^  whose  belly  was  about 
the    si«e  of  a  nut,  and   inclosed  it  uudet  a  ^?i's>% 
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bell^  which  he  secured  with  cement  round  its  bottom^ 

and  left  it  in  this  situation  for  fen  months.     *.  ot- 

withstanding  this  deprivation  of  food,  it  appeared 

-during  the  whoje  time  equally  vigorous  and  alert; 

but  its  belly  insensibly  decreased,  till  at  last  it  wis 

scarcely  larger  than  the  head  of  a  pin. 

^     He  then  put  under  the  bell  to  it  another  spider 

:of  the  same  species.     For  a  little  while  they  kept 

at  a  respectful  distance  -irom  e^oh  other,  and  T^ 

mained  motionless;  but  presently  the  meagre . onCi 

iprcssed    by  hunger,   approached  and  attacked  the 

stranger.     It  returned  several  times  to  the  charge 4 

and  in  these  different  conflicts  its  enemy  became 

deprived  of  almost  all  its  claws ;  it  carried  these 

away,  and  retired  to  its  former  situation  to  devoor 

them.     The  meagre  one  had  likewise  lost  three  of 

its  own  daws,  on  Which  also  it  fed  ;  and  M.  Lc  Vail- 

latit  perceived  that  by  this  repast  its  plumpness  was 

in  some  measure  restored.     The  day  following,  the 

new  comer,  deprived  of  all  its  means  sf  defence, 

fell  a  complete  sacrifice.     It  was  speedily  devoured ; 

and  in  less  than  twenty*four  hours  the  old  inhabitant 

of  the  bell  became  as  plump  as  it  was  at  the  first 

moment  of  its  confinement  *. 

From  the  bags  in  wBich  the  young  of  the  Garden 
Spider  i«  produced,  an  attempt  has  been  made  to 
manufacture  a  kind  of  silk,  which  has  in  some 
degree  proved  successful.  With  some  trouble  thir- 
teen ounces  of  these  bags  were  collected-  They 
were  beaten  for  some  time  with  a  stick  to  free  them 
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from  dust,  and  then  washed  in  warm  water  till  they 
were  perfectly  clean.     After  this  they  were  steeped, 
for  some  time  in  a  pot  with  soap,  nitre,  and  gum 
arabicy  and  then  boiled  in  the  same  mixture  over  a. 
gentle  fire  for  two  or  three  hours.     Clean  warm 
water  was  again  used  to  free  them  from  the  soap^ 
&c. ;  and  after  being  laid  for  some  days  to  dry,  they. 
were  loosened  with  the  fingers  previously  to  being, 
carded  by  the  common  silk-carders*      A  beautiful, 
ash-coloured   silk  was  thus    obtained,    easy  to  be 
spun,  and  much  stronger  in  the  thread   than   that  ■ 
of  the  silkworm.     This  was  weaved  in  the  stocking- 
weaver's  loom,  and  there  can  be  no  doubt  but  it  would. 
bear  any  other  loom.     The  thirteen  ounces  of  bags 
yielded  near  four  ounces  of  silk,  three  of  which 
made  a  pair  of  stockings  large  enough  for  a  man*— 
It  would  be  a  difficult  task  to  obtain  bags  sufficient. 
td  render  the  manufacture  of  the  silk  of  any  im- 
portance, since  to  obtain  ope  pound  of  silk  no  fewer 
than  ^8,oop  bags  would  be  wanted  ;  and  fpr  this 
quantity  a  greater  number  of  spiders  than  this  must 
be  bred,  as  none  but  the  females  spin  them.     But  a 
still  greater  difficulty  arises  from*  their  carnivorous 
disposition  in  devouring  each  other.     Had  this  not 
been  the  case,  a  very  nutritious  food  plight  have  been 
adopted  for  them  in  the  soft  substance  of  fresh  quills. 
If  the    fiilk   had   answered,    we  should   have  had 
from  the  different  species  of  spiders  several  genuine 
colours  in  silk;  such  as  grey,  white,  sky-blue,  and 
coffee  colour :  whereas  silkworms  yield  only  white 
and  orange  colour. 
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The  females  lay  six  or  seven  hundred  eggs  in  the 
seme  bag.  This  is  generally  done  in  August  or 
September,  and  about  sixteen  days  afterwards  the 
young  are  hatched.  If  the  weather  continues  cold,  the 
young  remain  in  their  nidus  for  several  months  with- 
out eating  or  increasing  in  bulk ;  but  make  their  ap- 
pearance abroad  on  the  commencement  of  the  warm 
weather.  The  old  ones  live  but  a  short  time  after 
the  eggs  are  laid*. 

THE   WANDERING    SFIDERf. 

This  spider  does  not  lie  in  wait  for  its  prey,  like 
several  t)t hers ;  it  is  a  lively,  active  hunter.  Its  head 
Is  furnished,  as  in  the  rest,  with  immoveable  eyes. 
Without  any  motion  of  the  head  it  perceives  all  the 
flies  that  hover  around ;  it  does  not  alarm,  but 
stretches  over  them  its  arms,  furnished  with  feathersf, 
which  prove  nets  that  entangle  their  wings.  The 
spider  seizes  them  with  its  merciles3  claws,  and  sucks 
their  blood. 

THE    JUMPING    SPIDErJ. 

The  manners  of  the  Jumping  Spider  are  very  sm- 
gular.  It  does  not,  like  many  others,  take  its  prey 
by  means  of  a  net,  but  is  constrained  to  seize  them 
only  by  its  own  activity.  It  is  extremely  nimble,  at 
times  leaping  like  a  grashopper,  then  standing  still, 
and  raising  itself  on  its  hind  legs  to  look  around  for 
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its  prey^  If  it  sees  a  fly  at  the  distance  of  three  or 
four  yards,  it  does  not  run  directly  to  it,  but  endea- 
vours, as  much  as  possible,  to  conceal  itself  till  it 
can  arrive  near;  and  then  creeping  slowly  up,  and  but 
seldom  missing  its  aim,  it  springs  upon  the  insect's 
back,  and  it  is  then  almost  impossible  for  the  fly  to 
effect  an  escape.  But  if,  before  the  spider  gets  t6  it,, 
the  fly  takes  wing,  and  fixes  upon  another  place,  it 
whirls  nimbly  about,  and  still  keeps  Its  eyes  upon  it, 
in  order  to  commence  a  fresh  attack.  Dr.  Brookes 
Bays  that  it  has  been  sometimes  seen  in  the  act  of 
instructing  its  young  ones  how  to  .bunt;  and  also, 
that  whenever  an  old  one  missed  its  leap,  it  would 
run  from  the  place,  and  hide  itself  in  soipe  crevice, 
es  if  ashamed  of  its  mismanagement.  ' 

THE    WATER-SPiPgR*. 

This  singular  little  creature  is  a  very  common  in- 
habitant of  our  fresh  waters.  When  in  the  water  its 
belly  appears  as  if  covered  with  a  silver  varnish :  this  is, 
however,  nothing  more  than  a  bubble  of  air  attached 
to  the  abdomen  by  the  oily  humours  which  transpire 
from  the  body,  and  prevent  the  immediate  contact 
of  the  water.  By  means  of  this  kind  of  bubble  this 
insect  forms  its  dwelling  under  the  water.  It  fixes 
several  silky  threads  to  the  stalks  of  the  water  plants, 
and  then,  ascending  to  the  surface,  thrusts  the  hinder 
part  of  its  body  above  the  water,  drawing  it  back 
with  so  much  rapidity  as  to  attach  beneath  a  bubble 
of  air,  which  it  has  the  art  of  detaJlling  below  by 
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placing  it  under  the  threads  above  mentioned,  aii<( 
which  it  bends,^  like  a  covering,  almost  round  it.  It 
then  again  ascendsfor  another  air  bubble,  and  tbui 
proceeds  till  it  has  const  rue  ted  a  l^rgeai^rialapartQi^nt 
under  the  water,  which  it  enters  into  or  quiti  at 
pleasure.  The  male  constructs  for  himself  one  near 
f hat  of  the  ferpale,  and  afterwards  breaks  through 
the  thread  walls  of  the  feniale-s  dwelling  i  and  the^ 
two  bubWes,  attached  tq  the  bellies  pf  botb^^  unitci 
into  one,  forming  one  large  chamber. 

The  female  takes  care  of  the  ypuiig,  and  cpu^ 
structs  simila^r  apartment?  for  them* 

The  figure  of  this  spider  has  in  it  nothing  remark* 
able,  and  will  be  overlpoked  among  a  crowd  of  c\if 
riosities,  if  the  spectator  be  unacquainted  with  its  siq* 
gular  art  of  constructing  an  aerial  habitation  under 
water,  and  thus  availing  itself  of  the  propcrtiesf  of 
both  elements.  •  It  lodges,  during  the  winter,  in 
empty  shells,  which  it  dexterously  all uts  up  w^tl^* 
web/ 

THE    GOSSAMER    SPIDER*. 

The  following  observations  on  the  origin  pf  the 
Gossamer,  by  M.  Bechstein,  a  German  naturalist, 
arc  curious,  and  convey  a  mor^  accurate  account  of 
it  than  we  have  been  able  to  meet  with  in  any  other 
writer. 

*^  Som^  naturalists  (says  this  gcntlcmaa)  have 
considered  this  phenomenon  as  the  evaporation  of 
plants  conden4ted  during  the  cool  days  of  harvest  by 
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(he  air,  dnd  converted  ifito  tbread$  like  those  which 
^ao  be  drawn  from  resinous  juices;  others^  as, the 
production  of  a  kind  of  spider.  On  account  of  its 
similarity  to  the  threads  of  common  spiders:  and 
M.  Pereboom  has  discovered  a  kind  of  beetle,  fur- 
iiisbed  with  a  vesicle  on  its  back^  from  the  hindev 
parts  of  which,  on  both  sides,  proceed  two  threads 
that  eiftend  over  the  extremity  of  the  body,  and  end 
an  a  double  thread  sometimes  ten  or  more  inches  ia 
length,  which  thread  he  supposes  to  form  the  Gos-^ 
tamer. 

<^  Having  made  for  many  years  the  closest  obser- 
rations  on  this  phenomenon,  I  am  of  opinion  that  it 
is  caused  by  a  species  of  field  spider,  so  small  and 
active  as  to  be  imperceptible,  unless  t{ie  observer 
possesses  a  very  acute  sight.  This  spider,  if  it  has 
no  name  already,  I  propofe  to  call  the  Gossamer 
jSpider,  Aranea  Obtextrix.  It  is  about  the  size  of 
the  head  of  a  small  pin.  Its  head  is  somewhat  long^ 
and  has  in  the  fore-part  eight  grey  eyes,  placed  in  a 
circular  form.  The  body  is  of  a  shining  dark  brown 
colour,  with  the  abdomen  shaped  like  an  egg. .  The 
legs  are  moderately  yellowish. 
-  5*  These  spiders  first  appear  in  the  beginning  of 
October,  in  woods,  gardens,  and  meadows,  where 
their  eggs  arc  hatched  in  safety :  thence  they  spread 
ijthemselvcs  over  whole  districts,  and  during  the  rest 
of  October,  and  till  the  middle  of ,. November,  may 
Jje  found  in  dry  fields  throughout  Europe.  Exten- 
sive tracts  of  land  are  sometimes  seen  swarming  with 
them.  Iff  the  beginning  of  October,  when  but  very 
few  are  hatched,  a  few  single  threads  of  ibeir  weba^ 
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extending  from  twig  to  twig,  are  seen  only  in  the 
sunshine;  about  the  middle  of  the  month  their 
threads  are  more  perceptible;  and  towards  the  end, 
if  a  person  stands  insuch  a  position  as  to  see  the  sun* 
beams  play  on  the  slender  threads,  hedges,  mea- 
dowSy  corn-iields,  stubble  laiid,  and  even  whole 
districts,  appear  covered  as  with  asort  of  fine  white 
gauze* 

^  The  Gossamer  Spider  does  not  weave  a  web| 
but  only  extends  its  threads  from  one  place  to  another. 
These  are  so  delicate,  that  a  single  thread  cannot 
be  seen  unless  the  sun  shines  on  it.  One  of  tbein# 
to  be  visible  at  other  times,  must  be  composed  of  at 
least  six  common  threads  twisted  together*  In 
serene  calm  days  these  spiders  work  with  great  dili- 
gence, especially  after  the  disappearance  of  the 
morning  fogs.  Between  twelve  and  two,  however, 
their  industry  excites  the  greatest  admiration.  A 
person 'with  a  pretty  quick  eye,  or  by  the  help  of  a 
glass,  may  sometimes*  perceive  among  the  barley- 
stubble  such  a  multitude  of  these  insects  extending 
their  threads,  that  the  fields  appear  as  if  covered  with 
swarms  of  gnats. 

"  Several  of  the  single  threads  become  twisted  to- 
gether by  the  gentlest  breath  of  wind,  and  form  per- 
ceptible threads,  which,  being  broken  by  stronger 
winds,  unite  into  thick  threads,  or  even  into  balls, 
and  float  through  the  atmosphere.  These  are  then 
called,  in  Germany,  the  flying  summer^  because  the 
summer  seems  to  fly  away  at  the  same  time.  Th^ 
spiders  are  conveyed  in  them :  b^it  it  is  nW  uncom- 
mon to  find  spiders  of  other  species  in  them,,  which  * 
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liavc  been  entangled  and  dragged  away  ;  and  even 
the  webs  of  other  spiders,  «nd  the  dried  husks  of 
insects  that  have  been  caught  in  them,  are  oftea 
found  in  the  Gossamer. 

«  The  Gossamer  Spiders  appear  in  swarms  only 
during  the  harvest,  but  single  spiders  are  to  be  found 
the  whole  summer  through.'* 

We  have  a  very  curious  account  of  the  Gossamer 
inserted  by  Mr.  White  in  the  Natural  History  of 
Selborne.  ^'  On  September  the  21st,  1741,  being 
then  on  a  visit,  and  intent  on  field-diversions,  I  rose 
before  day-break.  When  I  came  into  the  inclosures, 
I  found  the  stubbles  and  clover-grounds  tnatted  all 
over  with  a  thick  coat  of  cobweb,  in  the  meshes  of 
which  a  copious  and  heavy  dew  hung  so  plentifully 
that  the  whole*  face  of  the  country  seemed,  as  it 
were,  covered  with  two  or  three  setting-nets  drawa 
one  over  another.  When  the  dogs  attempted  to  . 
hunt,  their  eyes  were  so  blinded  and  hoodwinked 
that  they  could  not  proceed,  but  were  obliged  to  lie 
down  and  scrape  the  incumbrances  from  their  faces 
with  their  fore  feet ;  so  that,  finding  my  sport  inter- 
rupted, I  returned  home,  musing  in  my  mind  on 
the  oddness  of  the  occurrence. 

*'  As  the  morning  advanced  the  sun  became 
bright  and  warm,  and  the  day  turned  out  one  of 
those  most  lovely  ones,  which  no  season  but  the 
autumn  produces  5  cloudless,  calm,  serene,  and 
worthy  of  the  south  of  France  itself. 

"  About  nine  an  appearance  very  unusual  began 
to  demand  our  attention  ;  a  shower  of  cobwebs  fall- 
ing from   very    elevated  regions,    and  contiiuaLV^^^ 
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without  any  interruption,  till,  the  close  of  the*  day. 
These  webs  were  not  single  filmy  threads,  floating 
in  the  air  in  all  directions,  but  perfect  ilakesor  rags^ 
some  near  an  inch  broad,  and  five  or  six  long;  which 
fcll  with' a  degree  of  velocity  that  showed  they  were 
Considerably  heavier  than  the  atmosphere. 

**  On  every  side  as  the  observer  turned  his  eye* 
be  might  behold  a  conlitiual  succession  of  fresh 
flakes  foiling  into  his  sight,  and  twinkling  like  stars^ 
as  they  turned  their  sides  towards  the  sun. 

^*  How  far  this  wonderful  shower  extended  would 
be  difficult  to  say  5  but  we  know  that  it  reached 
Bfadl^y  Seliorne,*  and  Alresford^  three  places  ^hicb 
Ke  in  a  sort  of  triangle,  the  shortest  of  whose  sides  is 
about  eight  miles  in  extent. 

**  At  the  second  of  chose  places  there  was  a  gen- 
tleman (for*  whose  veracity  and  intelligent  turn  of 
mind  I  have  the  greatest  veneration)  who  observed 
it  the  moment  he  got  abroad ;  but  concluded  that  as 
soon  as  he  came  upon  the  hill  above  his  house,  where 
he  look  his  morning  rides,  he  should  be  higher  thau 
this  meteor,  which,  he  imagined,  might  have  heei> 
blown,  like  thlsilc'down^  from  the  common  above* 
But,  to  his  great  as'oni:h:ncnt,  when  he  rode  to  the 
most  eJevated  part  of  the  down,  300  feet  above  the 
level  of  his  fields,  he  found  the  webs,  in  appear^ 
ance,  cs  much  above  him  as  before;  still  descend- 
ing info  sight  in  a  constant  succession,  and  twink* 
ling  ill  the  sun,  so  as  to  draw  the  attention  of  the 
most  incurious. 

"  Neither  before  nor  after  this  was  any  such  fall 
obi>crvcd ;  but  on  this  day  the  flakes  hung  }n  the 
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trees  and  hedges  so  thick,  that  a  diligent  person 
tent  out  might  have  gathered  baskets  full. 

**  The  remark  that  I  shall  make  on  these  cobweb- 
like  appearances,  called  gossamer ^^  is,  that,  strange 
and  superstitious  as  the  notions  about  them  were 
formerly,  nobody  in  these  days  doubts  but  that  they 
are  the  real  production  of  small  spiders  which  swarm 
in  the  fields  in  fine  weather  in  autumn,  and  have  a 
power  of  shooting  out  webs  from  their  tails  so  as  to 
render  themselves  buoyant,  and  lighter  than  air. 
But  why  these  apterous  insects  should  that  day  take 
such  a  wonderful  aHrial  excursion,  and  why  their 
webs  should  at  once  become  so  gross  and  material  as 
to  be  considerably  more  weighty  than  air,  and  to 
descend  with  precipitation,  is  a  matter  beyond  my 
skill.  If  I  might  be  allowed  to  hazard  a  supposi- 
tion, I  should  imagine  that  those  filmy  threads^ 
when  first  shot,  might  be  entangled  in  the  rising 
/dew,  and  so  drawn  up,  spiders  and  all,  l>y  a  brisk 
evaporation,  into  the  regions  where  clouds  are 
formed  :  and  if  the  spiders  have  a  power  of  coiling 
and  thickening  their  webs  in  the  air,  as  Dr.  Lister 
says  they  have*,  then,  when  they  become  heavier 
than  the  air,  they  must  fall. 

^*  Every  day  in  fine  weather,  in  autumn  chiefly, 
do  I  see  these  spiders  shooting  out  their  webs  and 
mounting  aloft :  they  will  go  off  from  your  finger* 
if  you  take  them  into  your  hand.  Last  summer 
one  alighted  on  my  book  as  I  was  reading  in  the 
parlour;    and  running  to  the  top  of  a  page,  and 
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shooting  out  a  web,  took  its  departure  from  tbeoce* 
But  what  I  most  wondered  at  was,  that  it  went  off* 
with  considerable  velocity  in  a  placed  where  no  air 
was  stirring ;  and  I  am  sure  I  did  npt  assist  it  with 
my  breath.     So  that  these  little  crawlers  seem  to 
have,    while    mounting,    some   locomotive  power 
without  the  use  of  wings,  and  to  move  ia  the  air 
fester  than  the  air  itself.*' 

THE    TARANTULA*. 

The  Tarantula  is  somewhat  more  than  an  Inch  in 
length,  and  has  its  breast  and  belly  of  an  ash-colour: 
its  legs  are  likewise  ash -coloured,  with  blackish  rings 
on  the  under  part :  its  fangs  are  red  within.     It  is  a 
native  of  Italy,  Cyprus,  Barbary,  and  the  East  la- 
dies.    It  lives  in  fields,  ^nd   its  dwelling  is  aboot 
four  inches  deep,  half  an  inch  wide,  and  closed  at 
the  mouth  with  a  net.  At  the  bottom  this  is  curved; 
and  there  the  insect  sits  in  wet  weather,  and  from 
thence  cuts  its  way  out  if  water  gains  upon  it.  These 
spiders  do  not  live  quite  a  year.  They  lay  about  730 
eggs,  which  are  hatched  in  the  spring.    The  parents 
never  survive  the  winter. 

Inflammation,  difficulty  of  breathing,  and  sick- 
ness, are  said  to  be  the  invariable  consequents  to  the 
bite  of  this  creature.  Dr.  Mead  and  pther  medical 
men  have  countenanced  the  ridiculous  story  of 
these  effects  being  counteracted  by  the  power  of 
music.  It  is,  however,  now  well  known,  that  this 
singular  mode  of  cure  was  nothing  more  than  a  trick 

.*  Aranca  Tarantula.    Linn. 
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frequently  practisedon  credulous  travellers,  ifrho  were 
desirous  of  witnessing  it.  Mr.  Swinburne,  when  he 
was  in  Italy,  minutely  investigated  every  particular  re- 
lative to  this  insect.  The  season  was  not  far  enough 
advanced,  and  it  was  pretended  that  no  persons  had 
that  year  been  yet  bitten  :  he,  however,  prevailed 
upon  •  a  woman,  who  had  formerly  been  bitten,  to 
dance  the  part  before  him.  Several  musicians  were 
summoned,  and  she  performed  the  dance,  as  every 
one  present  assured  him,  to^perfection.  At  first  she 
lolled  stupidly  on  a  chair,  while  the  instruments 
played  a  dull  strain.  They  touched  at  length  the 
chord  supposed  to  vibrate  to  her  heart ;  and  up  she 
sprang  with  a  most,  hideous  yell,  staggered  about  the 
room  like  a  drunken  person,  holding  a  handkerchief 
in  both  hands,  raising  them  alternately,  and  moving 
in  very  true  time.  As  the  music  grew  brisker,  her 
motions  ,quickened,  and  she  skipped  about  with 
great  ^'igour,  and  in  a  variety  of  steps,  every  now 
and  then  shrieking  very  loud.  The  scene  was  un- 
ipleasant,  and  at  his  request  an  end  was  put  to  it 
btfoTG  the  woman  was  tired. 

He  informs  us  that,  wherever  they  are  to  dance, 
a  place  is  prepared  for  them  hung  round  with 
bunches  of  grapes  and  ribbons.  The  patients  are 
.dressed  in  white,  with  red,  green,  or  yellow  ribbons ; 
on  their  shoulders  they  have  a  white  scarf ;  ..they  4et 
their  hair  fall  loose  about  their  ears,  and  throw  their 
.head  quite  .b^ck.  He  says  that  they  are  exact 
copies  of  the  ancient  priestesses  of  Bacchus.  -The 
introduction  of  Christianity  abolished  all  public  exhi« 
bitions  of  heathenish  rites.      jBut  thp  women,  un* 
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tvilling  to  give  up  their  darling  atnusetnent  in  peN 
ibrming  the  frantic  part  of  Bacchantes,  devised  other 
pretences ;  and  be  supposes  that  accident  led  them 
to  the  discovery  of  the  Tarantula^  on  the  atrengtb 
of  whosie  poison  the  Puglian  dames  still  enjoy  their 
old  danccj  though  time  has  effaced  the  ttiemory  of 
its  ancient  name  and  institution. 

If  these  dancers  are  at  any  time  really  and  invo- 
luntarily affected,  Mr.  Swinburne  supposes  that  if 
can  be  from  no  more  .than  some  attack  upon  the 
-nerves,  a  kind  of  St.  Vitus's  dance  *i 

THE   BlRD-CATCiiiNG    SPIDER  fi 

If  the  spiders  that  are  found  in  Europe  are  looked 
upon  with  aversion  and  alarm  by  those  who  are  id 
the  habits  of  constantly  seeing  them,  surety  thfc 
American  species,  whose  gigantic  siee  and  great 
muscular  power  render  it  a  terror  even  to  the  fea- 
thered tribes,  cannot  be  beholden  without  the  most 
violent  sensations  of  horror. 

This  enormous  creature  will  extend  with  its  feet  a 
space  of  near  ten  inches.  From  the  head  to  tte 
extremity  of  the  abdomen  it  often  measures  above 
three  inches.  The  legs  are  as  thick  as  a  gooses 
quill,  and  closely  covered  with  hair.  The  body  i? 
brown,  and  the  fangs  are  as  strong  and  sharp  as  io 
some  o£  the  rapacious  species  of  birds.  It  is  not  un- 
common in  many  parts  of  America,  but  is  princi^ 
pally  found  in  the  southern  division  of  that  conti* 
nent,  and  particularly  in  Guiana. 
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Captain  Stedman,  while  residing  in  Surinam,  had 
one  of  them  given  to  him,  which  he  put  into  a  case- 
bottle  above  eight  inches  high,  and  when  this  was 
filled  with  spirits  it  reached  the  surface  with  some  of 
his  claws,  while  others  rested  on  the  bottom.  On 
the  whole,  he  says,  this  spider  is  so  hideous  a  crea- 
ture, that  the  very  sight  of  it  is  sufficient  to  occasion 
a  tremor  of  abhorrence,  even  in  persons  most  accus- 
tomed to  inspect  the  deformities  of  nature*. 

It  resides  in  the  trees,  and  frequently  seizes  on 
small  birds,  which  it  destroys  by  sucking  their 
blood,  aftef  having  first  wounded  them  by  its  fangs, 
which  distil  a  poisonous  liquid  into  the  wound* 
The  slit  or  orifice  near  the  fip  of  the  fangs,  through 
which  this  poison  is  emitted,  is,  in  the  present  species, 
so  visible  as  to  be  distinctly  perceived  without  a 
glass  f. 

The  eight  eyes  of  this  terrible  insect  are  placed 
somewhat  in  the  form  of  an  oblong  square  in  the 
front  of  the  thorax.  Of  these  the  two  middle  ones 
are  so  large  as  to  be  capable  of  being  set  in  the  man- 
ner  of  glasses,  and  used  as  microscopes:  the  rest 
are  smaller  and  of  an  oval  shape.  The  thorax  is 
orbiculaiS  ^^^  has  a  transverse  central  excavation. 

In  Jamaica  there  is  a  species  of  Spider ;}:,  the  fe* 
male  of  which  digs  a  hole  in  the  earth  obliquely 
downwards,  about  three  inches  in  length,  and  one 
inch  in  diameter ;  this  cavity  she  lines  with  a  tough 
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thick  web,  which,  when  taken  out,  resembles  a 
leathern  purse :  but,  what  5s  most  curious,  this 
house  has  a  door  with  hinges,  like  the  opercuhim  of 
some  sea  shells ;  and  herself  and  family,  who  tenant 
this  nest,  open  and  shut  the  door  whenever  they 
pass  or  repass  ♦. 

In  some  places  in  the  forest  of  Java  the  webs  of 
Spiders  have  been  found,  woven  with  threads  of  so 
strong  a  texture  as  not  easily  to  be  divided  without  a 
knife  f. 

Dampier  informs  us,  that  at  Campeachy  in  New 
Spain  there  "  is  a  sort  of  Spidei-s  of  a  prodigious  size, 
some  nearly  as  big  as  a  man's  fift,  with  long  small  legs, 
like  the  Spiders  in  England.  They  have  two  fangs, 
each  an  inch  and  a  half  long,  and  of  a  proportionable 
thickness,  which  are  black  as  jet,  smooth  as  glass, 
and,  at  their  small  end,  as  sharp  as  a  thorn  ;  these  are 
not  straight,  but  bending.  Some  persons  wear  them 
in  their  tobacco  pouches  to  pick  their  pipes  with ; 
others  preserve  them  for  tooth-pick^j  especially  such 
as  are  troubled  with  the  tooth-ach  ^  for,  if  report  may 
be  trusted,  they  will  expel  that  pain.  The  backs  of 
these  Spiders  are  covered  with  a  dark  yellowish  down 
as  soft  as  velvet.  Some  say  they  are  venonious,  and 
others  that  they  are  not}  but  of  which  these  are  true 
I  cannot  determine," 


*  Darwin's  Zoonomia.  f  Staunton* 
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The  Scorpions  have  eight  legs,  besides  two  claws, 
that  serve  the  purpose  of  hands,  situated  on  the  fore- 
part of  the  head.  They  have  also  eight  eyes,  three  of 
which  are  placed  on  each  side  of  the  thorax,  and 
two  in  the  middle.  On  the  anterior  part  of  the  head 
are  two  short,  claw-like  feelers ;  but  no  antennas : 
and  on  the  under  side,  between  the  breast  and  the 
abdomen,  are  two  instruments  that  have  somewhat 
the  resemblance  of  a  comb.  The  tail  is. long, 
jointed,  and  terminated  by  a  sharp  crooked  sting, 
from  whence  is  emitted  a  pungent  liquid,  not  dan- 
gerous, except  in  the  very  hot  climates.  Scorpions 
may,  however,  be  considered  as  the  most  malignant 
and  poisonous  of  all  known  insects^  The  poison  is 
emitted  through  three  very  small  foramina  near  the 
top  of  the  sting,  one  on  each  side  of  the  tip,  and  the 
other  on  the  upper  part. 

They  prey  on  worms  and  insects,  and  frequently 
even  on  one  another.  The  young  are  produced 
firpm  eggs,  of  which  one  female  lays  a  considerable 
number ;  and  after  their  appearance  these  seem  to 
undergo  no  further  change  than  perhaps  casting 
their  skin  from  time  to  time,  in  the  same  manner  as 
the  Spiders. 

rrHfi    COMMON   SCORPION*. 

Most  of  the  Scorpions  have  a  distant  resemblance 

*  Scorpio  Afer.     Lifuu 
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in  shape  to  the  lobster,  but  they  are  infinitely  more 
ugly.  The  head,  appears,  as  it  were,  jointed  to  the 
breast ;  and  the  mouth  is  furnished  with  two  jaws,  the 
under  one  of  which  is  divided  into  two,  and  thej^arta, 
notched  into  each  other,  answer  the.  purpdse  of 
teetfi,  in  breaking  the  food.  On  each  side  of  tb^ 
head  is  a  four-jointed  arm  terminated  by  a  cliw 
somewhat  like  that  of  a  lobster.  The  beUy  ja  di^ 
vided  into  seven  segments,  from  the  lowest  of  which 
the  tail  commences:  this  in  the  present  speeiesit 
armed  with  a  hard,  pointed,  and  crooked  sting,  the 
poison  of  which  is  very  powerful.— They  iare  meat 
common  about  old  houses,  and  in  diy  or  decayed 

« 

walls. 

In  some  parts  of  Italy  and  France  these  Sco^« 
pions  are  among  the  greatest  pests  that  can  plague 
mankind ;  but  in  those  countries  of  the  East  where 
Ihey  grow  to  a  foot  in  length,  there  is  no  removio^ 
a  piece  of  furniture  without  danger  of  being  stung 
by  them.  There,  we  arc  told,  they  are  full  as  bulky 
as  a  small  lobster. 

Many  experiments  have  been  made  at  difierent 
limes  to  ascertain  the  strength  of  the  poison^  and  in 
the  warm  climates,  it  has  uniformly  been  found  fatd 
to  the  smaller  animals.  To  man  the  wound  is  ex* 
tremely  painful.  The  place  becomes  inflamed,  and 
the  surrounding  parts  often  turn  livid,  and  require 
to  be  carefully  dressed  to  prevent  mortificaticm. 
A  story  is  related  in  the  Ephemerides  Curiosae,  that 
a  person  of  the  name  of  Wolkamer  being  desirous 
of  trying  the  courage  of  the  Scorpion  against  that  of 
the  large  spider,  ho  inclosed  sevtrat  of  both  kinds  in 
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glass  vessels  for  that  purpose.  The  success  of  ona 
of  these  combats  was  very  remarkable.  The  spider 
at  first  used  all  its  efforts  to  immesh  the  Scorpion  in 
its  web,  which  it  immediately  began  spinning ;  but 
the  Scorpion  soon  rescued  itself  from  danger^  by 
stinging  its  adversary  to  death  :  it  soon  afler  cut  off 
with  its  claws  all  the  legs  of  the  spider^  and  then  at 
its  leisure  sucked  the  internal  parts.  Wolkamer 
was  of  opinion,  that  if  the  Scorpion's  skin  had  been 
a  little  less  hard,  the  spider  would  have  obtained  the 
victory,  for  he  tells  us  that  he  had  often  himself  seen 
one  of  these  spiders  destroy  a  toad  *  ! 

We  are  informed  that  when  a  Scorpion  is  sur- 
rounded by  burning  coals  or  wood,  so  as  not  to  be 
able  to  escape  their  effects,  it  will  strike  its  sting  into 
its  own  body  and  destroy  itself;  but  this  seems  to 
be  merely  a  legend  undeserving  of  belief. 

M.  Navarette  says,  that  when  he  was  in  the  Phi« 
lippine  islands  he  was  instructed  in  an  infallible  pre- 
servative against  the  sling  of  the  Scorpions :  the 
reader  will  smile  when  he  is  told  that  this  was  no- 
thing more  than,  when  he  went  to  bed,  simply  to 
make  a  commemoration  of  St.  George.  *^  I  con- 
tinued/' says  he,  "  this  devotion  many  years  ;  and, 
God  be  praised,  the  saint  always  delivered  me,  both 
there  and  in  other  countries,  from  those  and  such 
like  insects.'*  He  says,  however,  afterwards,  that 
he  used  another  preventative,  in  rubbing  all  round 
bis  bed  with  garlic  to  keep  them  at  a  distance.  The 
same  credulity  that  dictated  to  him  the  commemo* 


*  £pbemeride0|  Dec.  1687.  Observ.  224. 
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ration  of  St.  George,  taught  him,  that  the  tnotsktri 
from  a  hens  mouth  was  an  excellent  remedy  ♦. 

This  creature,  which  is  but  too  common  in  alt 
hot  countries,  is  extremely  bold  and  watchful. 
Whenever  any  thing  approaches,  it  seldom  exhibits 
signs  of  fear,  but  with  its  tail  erect,  and  sting  in 
readiness,  as  fully  confident  of  the  force  of  its  poison, 
it  waits  an  attack  \^ith  courage  and  intrepidity,  and 
seldom  desists  till  either  it  is  killed  pr  its  enemy  is 
put  to  flight. 


THE  CRAB  TRIBE. 


Most  of  the  animal^  of  the  present  tribe  have 
eight  legs,  (a  few  have,  however,  six  or  ten,)  besides 
two  chelate  ones  that  serve  the  purpose  of  haiids^ 
They  have  all  six  unequal  feelers  ;  four  antennae, 
and  two  eyes  projecting  from  the  head,  and  move- 
able, being  generally  placed  on  peduncles  or  stalks. 
Their  mandles  are  thick  and  horny,  and  the  tail  is 
articulated,  and  not  (as  in  the  Scorpion)  armed. 

Crabs  are  chie%  found  in  the  water,  where  they 
feed  on  insects,  worms,  dead  bodies,  or  vegetable 
gubstances.  They  change  their  shells  annually  j  and 
yhen  their  skins  are  soft,  which  is  always  the  case 
for  gome  time  after  their  casting  the  shell,  they  are 
frequently  devoured  both  by  the  stronger  animals  of 
their  own  species,  and  by  many  others. 

*  NararctU's  Voyage  to  China,  in  Chvurchiirs  Coll.  i.  035- 
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In  the  Lobster  or  Cray-fish  division,  the  tail  is 
formed  of  six  convex,  imbricated  segments  tcrmi- 
nated  by  five  laminae.  The  former  are  narrower 
beneath  than  above,  and  united  by  loose  membranes 
Tvhich  admit  of  much  motion.  At  the  angle  where 
the  inferior  joins  the  dorsal  portion,  these  segmentai^ 
are  furnished  with  a  kind  of  crustaceous  fiijis  bor- 
dered with  hair,  and  consisting  of  several  articula- 
tions, called  by  naturalists  Pedes  natatorii.  The  fins 
are  moved  backward  and  forward,  and  a  little  out- 
ward and  inward,  by  means  of  small  muscles  con- 
tained within  each  articulation,  which  do  not  differ 
very  greatly  from  those  of  the  real  feet :  by  means  of 
these  the  animals  have  their  progressive  motion  at 
different  depths  in  the  water. 

TH!E  LAND  CRAB*. 

Thjc  Land  Crabs  are  natives  of  the  Bahamas,  and  of 
most  of  the  other  islands  between  the  Tropics.  They 
live  in  the  clefts  of  rocks,  the  hollows  of  trees,  or  in 
Koles  which  they  dig  for  themselves  in  the  moun- 
tains. About  the  months  of  April  and  May,  they 
flnxiually,  in  a  body  of  some  millions  at  a  time,  de- 
iscend  to  the  sea-coast  in  order  to  deposit  their 
spawn,  and  at  this  season  the  whole  ground  seems 
alive  with  them,  They  march  in  a  direct  line  to 
their  place  of  destination,  and  are  said  seldom  to 
turn  out  of  their  way  on  account  of  intervening 
.obstacles  :"  even  if  they  meet  with  a  lofty  wall  or 
a  house,  they  will  attempt  to  scale  it:  if  they  arrive 
ftt  a  river,  they  wind  along  the  course  of  the  stream. 

*  STNONYMS.-*-Cancer  Ruricola.    Z^'mi.—*— Violet  Crab, 
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Tbey  are  as  regular  in  their  procesnon   as  an 
army  under .  the  direction  of  an  experienced  com- 
mander,  being  generally  divided  into  three  battalions. 
The  first  of  these  consists  of  the  strongest  malesr, 
i^v'hich  march  fbnii*ard  to  clear  the  route  and  face  the 
greatest  dangers.     The  main  body  is  composed  of 
females,  which  are  sometimes  formed  into  columns 
fifty  or  sixty  yards  broad  and  three  miles  deiep.  The 
£rst  division  is  often  obliged  to  halt  from  watit  of  rain, 
and  the  females  never  come  from  the  mountains  till 
the  rains  have  set  in  for  some  time.     Three  or  four 
days  after  these  the  rear-guard  follovrs^  a  straggling 
undisciplined  tribe^    consisting  of  males  and    fb* 
males,  but  neither  so  robust  nor  so  vigorous  as  the 
former. 

They  proceed  chiefly  in  the  night ;  but  if  it  rmns^ 
during  the  day  they  always  profit  by  it.  When  the 
sun  is  hot  they  always  halt  till  the  evening.  When 
terrified  they  run  back  in  a  confused  and  disorderly 
manner,  holding  up  and  clattering  their  nippers  in 
a  threateninjg  attitude,  and.  with  these  they  some- 
times tear  off  a  piece  of  the  skin.  If  in  their  jour- 
ney any  one  of  their  body  is  so  maimed  as  to  be  in- 
capable of  proceeding,  some  of  them  always  fell 
upon  and  devour  it.  They  march  very  slowly^ 
being  sometimes  three  months  or  upwards  in  gain-» 
ing  the  shore. 

When  arrived  at  the  coast  they  prepare  to  cast 
their  spawn  ;  for  this  purpose  they  go  to  the  edge 
of  the  water,  and  sitfFer  the  waves  to  wash  twice  or 
thrice  over  their  bodies  :  they  then  withdraw  to  seek 
a  lodging  upon  land.  In  the  mean  time  the  spawn  14 
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excluded  in  a  bunch  from  the  body,  and  adheres  to 
the  baib  under  the  tail.  This  bunch  becomes  as 
big  as  a  ben's  egg,  and  exactly  resembles  the  roe  of  a 
herring.  In  this  state  they  again,  for  the  last  time^ 
seek  the  shore,  and,  shaking  off  the  spawn  into  the 
water,  leave  accident  ^o  bring  it  to  maturity.  About 
two  thirds  of  the  eggs  are  devoured  by  the  shoals  of 
fish  which  annually  frequent  the  shores  in  expecta- 
tion of  this  prey.  Those  that  escape  ire  hatched 
under  the  sand  ;  and  not  long  after  this,  millions  of 
the  little  crabs  may  be  seen  quitting  the  shore,  and 
slowly  travelling  up  to  the  mountains. 

The  old  ones  in  their  return  are  feeble,  lean,  and 
so  inactive  that  they  are  scarcely  able  to  crawl  along^ 
and  their  flesh  at  this  time  changes  its  colour.  MaDy 
of  them  are  obliged  to  continue  in  the  level  parts  of 
the  country  till  they  recover,  making  holes  in  the 
earth  which  they  block  up  with  leaves  and  dirt.  In 
these  they  cast  their  old  shells,  and  continue  af^ 
terwards  nearly  motionless  for  six  or  seven  days, 
when  they  become  so  fat  as  to  be  delicious  food. 
After  this  they  march  slowly  back  to  the  moun-* 
tains. 

They  subsist  on  vegetables,  and,  except  when  im- 
pelled by  the  desire  of  bringing  forth  their  young, 
seldom  venture  out  from  their  mountainous  retreats. 
At  this  season  the  inhabitants  of  the  islands  where 
they  are  found  wait  in  eager  expectation  for  their 
descent,  and  destroy  some  thousands  of  them  .  they 
disregard  their  bodies,  and  take  only  the  spawn  that 
lies  on  each  side  of  the  stomach  within  the  shell, 
about  the  thickness  of  a  man's  thumb.      They 
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are  much  more  valuable  for  eating  on  their  return, 
after  they  have  cast  their  shells.  They  are  taken  in 
the  holes ;  and  also  sought  for  by  night,  when  on 
their  journey,  by  flambeaux.  The  instant  the  ani- 
mals perceive  themselves  attacked,  they  throw  them- 
selves on  their  back,  and  with  their  claws  pinch 'most 
dreadfully  whatever  they  happen  to  fasten  on.  But  the 
crab-catcher  seizes  them  by  the  hinder  legs  in  such 
a  manner  that  the  nippers  cannot  touch  him.  They 
are  caught  in  their  holes  by  the  sea-side,  by  so  fixing 
a  stick  as  to  prevent  their  escaping ;  and  soon  at* 
tcrwards  the  tide  entering  the  holes,  the  animals  are 
drowned.  Wafer  says,  that  the  inhabitants  of  some 
of  the  Caribbec  islands,  when  they  have  taken  them, 
put  them  for  three  or  four  dajs  into  a  piece  of  potatoe 
ground  in  order  to  render  them  more  firm,  and 
better  eating*. 

In  general  shape  these  animals  are  not  much  un- 
like the  Black-clawed  Crab  ;  and  the  largest  of 
them  measure  about  six  inches  across  the  body. 
They  vary  in  colour,  but  are  in  general  of  a  blackish 
violet :  some  arc  entirely  black,  others  yellow,  or 
red,  and  others  variegated.  They  are  distinguished 
from  other  species  of  Crabs  by  having  the  first  joint 
of  the  legs  spinous,  and  the  second  and  third  fuivr 
nished  with  tufts  of  hair. 

THE    BLACK-CLAWED    CRABf. 

This  species  of  Crab  is  found  on  the  rocky  coasts 


*  See    Browne*s    Jamaica,  p.  423. — Sloaqe,  ii.  269. — Catcsv 
by,  ii.  32.— Smith's  Nevis,  p,  16.— —Wafer's  Voyaee,  p.  ii;» 
f  Cancer  Fagurus.    Lntn* 
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both  of  Europe  and  India  ;  and  is  the  same  that  is 
introduced  to  our  tables,  being  in  greater  esteem  as 
food  than  most  others  of  the  tribe. 

The  most  remarkable  circumstance  in  the  history 
of  these  animals  is  the  changing  of  their  shells  and 
broken  claws.  The  former  is  done  once  a  year,  and 
that  usually  between  Christmas  and  Easter.  During 
the  operation  they  retire  among  the  cavities  of  rocks 
and  under  great  stones ;  and  Dr.  Darwin  says  (from 
the  authority  of  a  friend  who  had  been  engaged  in 
surveying  the  sea-coasts)  that  a  hard-shelled  Crab 
always  stands  sentinel  to  prevent  the  sea  insects 
from  injuring  the  rest  in  their  defenceless  state  ;  and 
t^at,  from  his  appearance,  the  fishermen  know 
where  to  find  the  soft  ones,  which  they  use  for  baits 
in  taking  fish  :  adding— that  though  the  hard- 
ehelled  Crab,  when  he  is  on  his  duty,  advances 
boldly  to  peet  the  foe,  and  will  with  difficulty  quit 
the  field,  yet  at  other  tinges  he  shows  great  timidity, 
and  has  a  wonderful  §peed  in  attempting  his  escape  ; 
and,  if  often  interrupted,  will  pretend  death,  like 
the  spider,  and  watch  an  opportunity  to  sifik  himself 
into  the  sand,  keeping  only  his  eyes  above. 

In  the  under  part- of  the  sheila  cr(?scent-formed 
future  may  be  observed,  which  opens  at  the  cast- 
ing of  the  shell,  and  leaves  a  space  suflicient  for 
4rawing  out  the  whole  body  :  the  thorax  soon  after 
drops  its  breast-plate,  and  then  the  legs  quit  their 
cmstaceous  coverings.  The  body  is  now  only  en- 
veloped in  a  soft  skin  not  unlike  wet  parchment  j 
and  the  animal  is  so  helpless  as  for  a  while  to  be  in- 
capable of  motion,  but  lies  between  the  rocks  till 


4j6^  THE    BLACK-CLAWED    CRAB# 

it  has  acquired  sufficient  strength  and  hardnes§  to 
bear  the  weight  of  its  body,  and  convey  itself 
from  place  to  place  to  perform  its  usual  functions* 
The  old  shell  is  left,  in  two  divisions,  one  that  co- 
vered the  body,  and  the  other  that  inclosed  the 
legs.  It  is  asserted  that  the  stomach  and  intestines 
are  also  cast  with  the  skin ;  and  that  the  first  food 
the  animal  takes  after  recovering  its  strength  is  the 
old  stomach.  It  sometimes  happens  that  the  shell 
hardens  prematurely,  and  fixes  the  animal  a  prisoner 
in  his  crevice ;  for  fishermen  have  often  found  them 
thus  immured.  When  Crabs  are  out  of  health  they 
do  not  change  their  shells  regularly,  the  old  shells 
always  remaining  till  they  have  recovered  their  proper 
strength  and  vigour. 

When  the  fishermen  take  a  Crab  that  is  npt*  in  * 
good  condition  they  return  it  into  the  sea,  and  some- 
times mark  it  on  the  back  with  a  sharp-pointed  in- 
strument, or  the  end  of  a  knife  ;  and  it  is  very 
surprising  that  this  mark  may  not  only  be  seen  to  re- 
main on  the  old  shell,  but  that  it  is  also  found  im- 
pressed on  the  subsequent  new  one.  These  men 
also  say  that  when  a  Crab  has  had  its  shell  marked, 
and  been  carried  out  to  the  distance  of  two  or  three 
miles,  and  thrown  among  others,  it  will  always  find 
its  way  back  again,  as  they  have  many  times  ob- 
served by  afterwards  catching  them  in  their  former 
haunts. 

When  the  claw  of  a  Crab  is  bruised  it  bleeds» 
and  the  animal  seems  by  its  motions  to  experience 
much  pain.  For  a  while  it  moves  it  from  side  to 
side  i  then,  holding  it  perfectly  steady  in  a  direct 
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position^  the  claw  on  a  sudden  gives  a  gentle  crack, 
and  the  wounded  part  drops  off,  not  at  the  Joint,  as 
has  been  generally  said,  but  in  the  smoothest  part  of 
the  limb  ;  "just  (saysMr.Collinson)  as  one.  sees  the 
neck  of  a  retort  separate  when  it  has  been  heated 
by  a  red-hot  iron  ring,  on  the  application  of  cold 
watert^'  If,  however,  the  wound  happens  to  be  at 
the  extremity  of  the  claw,  the  animal  is  said  gene- 
rally to  bleed  to  death,  or  to  pine  away  in  conse- 
quence of  the  slow  and  almost  insensible  leaking  of 
the  vital  moisture. 

Crabs  are- naturally  very  quarrelsome,  and  fre- 
quently have  serious  contests  by  means  of  those  for- 
midable  weapons,  their  great  claws*  With  these 
they  lay  hold  of  their  adversary's  legs,  and  wherever 
Ihey  seize  it  is  not  easv  to  make  them  forego  their 
hold.  The  other  -anima.  seized  has,  therefore,  no 
alternative  but  to  leave  part  of  the  kg  behind  ia 
token  of  viiftory, 

'  Mr.  Collinson  was  shown  an  experiment  to  prove 
the  ejxtremely  tenacious  disposition  of  the  Crab.  A 
fisherman  "by  irritation  made  one  of  them  seize  one 
of  its  own  small  claws  with  a  large  one.  The 
foolish  creature  did  not  distinguish  that.it  was  itself 
the  aggressor,  but  exerted  its  strength  and  soon 
bracked  the  shell  of  the  small  claw.  Feeling  itself 
Grounded  it  cast  off  the  piece  in  the  usual  place,  but 
continued  to  retain  the  hold  with  the  great  claw  for 
tn  long  time  afterwards. 

Fishermen  say  that  the  Crab  will  live  confined  in 
a  pot  or  basket  for  several  months,  without  any 

other  food  than  what  is  collected  from  the  sea^water, 
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and  that  even  in  this  situation  it  wiH  not  decrease  sir 

weight*. 

.THE  HERMIT  CRAB+. 

• 

The  Hermit  Crab  is  usually  about  four  inches 
long.  It  has  no  shell  behind,  but  is  covered  down  to 
the  tail  with  a  rough  skin,  terminating  in  a  point.  It 
18  armed  with  two  strong  hard  nippers  before,  one  of 
which  is  as  thick  as  a  man's  thumb,  and  pinches  most 
powerfully. 

Having  no  shell  to  any  part  but  its  nippers,  it  sup- 
plies by  art  what  is  denied  to  it  by  nature  :  for,  takr 
ing  possession  ofthedeferted  shell  of  some  other  ani- 
mal, it  occupies  that,  till,  by  becoming  too  large  for 
its  habitation,  it  is  under  the  necessity  of  changing 
it. 

It  is  curious  enough  to  observe  this  animal  busily 
parading  the  sea-shoie,  along  that  -line  of  pebbles  and 
shells  that  is  formed  by  the  farthest  wave;  still,  how- 
ever,  dragging  its  old  incommodious  habitation  at 
its  tail^  unwilling  to  part  with  one  shell,  even  though 
a  troublesome  appendage,  till  it  can  meet  with  an^ 
other  more  convenient.  It  stops  first  at  oneShell,  turns 
it,  passes  by  ;  then  goes  to  another,  contemplates 
that  for  a  while,  and,  slipping  its  tail  from  the  old  ha- 
bitation, tries  on  the  new.  This  alfo  is  found  in- 
convenient, and  it  quickly  refumes  the  old  one.  In 
this  manner  it  frequetitly  changes,  till  at  length  it 
finds  one  light,  roomy,  and  commodious,  Tothi^ 
it  adheres,  though  the  sheH  be  sometimes  so  large  a^ 
to  hide  both  the  body  and  claws  of  the  animal. 

•  CoUinson  in  Phil.  Tran.  vol.  xliv.  p.  Jo.— Vol.  xlvii.  p.  ^l% 
f  Cancer  Bernh^tdvA.    linn. 
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But  many  trials  and  man/ combats  are  sometimes 
to  be  sustained  by  the  Hermit  Crab  before  he  is 
thus  completely  equipped :  for  there  is  often  a  con- 
test between  two  of  them  for  some  favourite  shell,  to 
which  they  are  rivals.  They  both  endeavour  to  take 
possession.  They  strike  with  their  claws^  and  bite 
each  other>  till  the  weakest  is  compelled  to  yield*' 
The  vidor  then  takes  possession,  and  in  his  new  ac- 
quisition parades  backward  and  forward  on  the  strand 
before  his  envious  antagonist. 

When  this  animal  is  caught,  it  emits  a  f^int  cry  ; 
bttt  pinches  forcibly  with  its  claws ;  nor  is  there  any 
mode  of  getting  disengaged  from  these  but  by  either 
breaking  them  off  or  heating  the  shelK  It  feeds  on 
fish  and  insects. 

THE    LOBSTER*. 

Lobsters  are  found  on  most  of  the  rocky  coasts  of 
Great  Britain.  Some  are  taken  with  the  hand  ;  but 
fhe  greater  quantity  in  pots,  a  sort  of  traps.formed  of 
twigs,  and  baited  with  garbage.  These  are  formed 
like  a  wire  mouse-trap,*  so  that  when  the  lobster  gets 
in  there  is  no  return.  They  are  fastened  to  a  cord 
sunk  into  the  sea,  and  their  place  is  marked  by  a 
buoy. 

These  atnimals  are  extremely  prolific ;  Dr.  Baster 
says  he  counted  12,^144  eggs  under  the  tail  of  a 
female  lobster,  besides  those  that  remained  in  the 
body  unprotruded.  They  deposit  these  eggs  in 
the  sand,  where  they  are  soon  hatched. 

■^'-' ■ — II     .        _  -  ■  -    -    ll_JU  -      ■  — 

*  Cancer  Qammanu.    Linn. 
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They  change  their  trust  annually.  Previous  to 
their  putting  off  the  old  one,  they  appear^  sick, 
languid,  and  restless.  They  totally,  acquire  a  new 
shell  in  a  few  days  ;  but  during  the  time  that  they 
remain  defenceless  they  seek  some  lonely  place,  lest 
they  should  be  attacked  and  devoured  b^  such  of 
their  brethren  as  are  not  in  the  same  weak  situa^- 
tion. 

At  the  same  time  that  they  cast  their  shell  they 
change  also  their  stomach  and  intestines.  The 
animal,'  while  it  is  moulting,  is  said  to  feed  upon  its 
former  stomach,  which  wastes,  by  degrees,  and  is  at 
length  replaced  with  a  new  one. 

The  pincers  of  one  of  the  lobster's  large  claws  are 
furnished  with  nobs,  and  those  of  the  other  are 
always  serrated.  With  the  former  it  keeps  firm  hold 
of  the  stalks  of  submarine  plants,  and  with  the  latter 
it  cuts  and  minces  its  food  very  dexterously.  The 
knobbed  or  numb  claw,  as  the  fishermen  call  it,  is 
sometimes  on  the  right,  and  sometimes  on  the  left, 
indifferently.  It  is  more  dangerous  to  be  seized  by 
the  cutting  claw  than  the  other  ;  but,  in  either  case, 
the  quickest  way  of  getting  disengaged  from  the 
creature  is  to  pluck  off  its  claw. 

In  casting  their  shells  it  is  difficult  to  conceive 
how  the  lobsters  arc  able  to  draw  thefish  of  their  large 
claws  out,  leaving  the  shells  of  these  entire  and  at- 
tached to  the  shell  of  their  body;  in  which  state  they 
are  constantly  found.  The  fishermen  say  the  lobster 
pines  before  casting,  till  the  fish  in  its  large  claw  is 
no  thicker  than  the  qiiill  of  a  goose,  which  enables  it 
to  draw  its  parts  \\xto\3g)cv.\Vi^V^\vAsaud  narrow  passage 
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near  the  tnlnk»  The  new  shell  is  quite  membrana- 
ceous at  firsts  but  hardens  by  degrees.  Lobsters  only 
grow  in  size  while  their  shells  are  in  their  soft  state. 
.  In  the  water  they  can  run  nimbly  upon  their  legs 
or  small  claws^  and  if  alarmed  can  spring,  tail  fore-r 
most,  to  a  surprising  distance,  as  swift  as  a  bird  can 
fly.  The  fishermen  can  see  them  pass  about  thirty 
feet,' and  by  the  swiftness  of  their  motion  it  is  supposed 
that  they  naay  go  much  farther.  When  frightened 
they  will  spring  from  a  considerable  distance  to  their 
hold  in  the  rock,  and,  what  is  not  less  surprising  than 
true,  will  throw  themselves  into  their  hold  in  that 
manner,  through  an  entrance  barely  sufficieqt  for 
their  bodies  to  pass;  as  is  frequently  seen  by  the 
people  who  endeavour  to  take  them  at  Filey  Bridge, 
near  Scarborough. 

The  circumstance  of  Lobsters  losing  their  claws  at 
thunder-claps,  or  on  the  sound  of  cannon,  is  well  au- 
thenticated ;  and  the  fishermen  are  often  jestingly 
threatened  with  a  salute  by  the  sailors.  The  resto- 
ration of  claws  thus  lost  may  always  be  observed  $  for 
these  never  again  grow  to  their  former  size.  When  thoi 
claws  of  Lobsters  become  inconvenient,  from  being 
by  any  means  injured,  they  always  break  them  ofF*; 

THE    CRAW-FISH-f. 

In  the  breaking  of  the  claw  of  the  common  Craw- 
fish, it  has  been  observed  that,  about  a  day  or  two 
after  the  piece  is  cast  off^  a  red  membrane,  not  un- 


*  P«nD.  Brit.  Zool.  vol.  ir.  p.  91 
f  Cancer  astaqis*  I4m* 
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like  a  bit  of  red  cloth,  closes  up  the  aperture*  This 
is  at  first  plain  ;  but  in  the  course  of  four  or  five 
days  it  assumes  a  convexity,  which  gradually  aug« 
ments  till  it  takes  the  appearance  of  a  small  cone, 
which  exceeds  not  a  line  in  height.  It  continues^ 
however,  to  stretch  out,  and  in  ten  days  it  is  fomer 
timeis  more  than  three  lines,  or  about  a  quarter  of  an 
inch  high.  It  is  not  hollow,  but  filled  whith  iiesh, 
and  this  flesh  is  the  basis  or  rudiment  of  a  new  daw. 
The  membrane  that  covers  the  flesh  performs  the 
same  olBce  to  the  young  claw  as  the  membraneB  do 
to  the  foetus  of  the  larger  animals.  It  extends  in 
proportion  as  the  animal  grows  j  and,  as  it  is  prdty 
thick,  we  can  perceive  nothing  but  a  lengthened  cone. 
Wh^n  fifteen  days  are  elapsed  this  cone  incUaef 
toward  the  head  of  the  animal.  In  a  few  days  more 
its  curvature  increases,  and  it  begins  to  assume  the 
appearance  of  a  dead  claw.  This  claw,  though  at 
the  end  of  a  month  or  five  weeks  it  has  acquired  the 
length  of  six  or  seven  lines,  which  is  more  than  half 
an  inch,  is  still  incapable  of  action.  The  membrane 
in  which  it  is  inclosed  becoming  gradually  thinner 
in  proportion  as  it  extends,  gives  an  opportunity  of 
observing  the  parts  of  the  claw,  and  we  now  perceive 
that  this  conical  substance  is  not  a  simple  congeries 
of  flesh.  The  moment  is  now  arrived  when  the  claw 
tegins  to  be  brought  forth.  The  membrane  at  last 
bursts,  and  the  new  claw,  though  still  isoft,  appears 
without  incumbrance  or  investment.  In  a  few  days 
more  it  is  covered  with  a  shell ;  and  though  still 
delicate,  and  not  the  half  of  its  former  length,  it  is 
able  to  perform  all  the  natural  functions*.    It  has 
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likewise h^&n  discovered^  tbat^  whether  thctilaw  hai 
been  loppe^  off  at  the  fourth  articulation^  i  ot^  any 
where  else,  the  animal  in  d  short  time  recoveis  all 
that  it  had  lost«  The  sdme  reproduction  takes  plac0 
also  in  the  horns  ;  but,  if  the  tail  is  cut  ofFi  the 
animal  survives  a  few  days  only. 

The  Craw-fish  are  found  in  many  of  our  .rivers> 
lodged  in  holes  which  they  form  in  the  clayey,  banks; 
and  their  presence  is  generally  esteemed  an  evidence 
of  the  goodness  of  the  water.  They  are  frequently 
taken  by  means  of  sticks  split  at  the  end,  with  a  bait 
inserted  in  the  cleft,  and  stuck  in  the  miid  at  the 
distance  of  a  few  feet  from  each  other.  Thes0 
sticks  after  remaining  tonie  time  are  taken  up,  ge- 
nfcrally  with  an  animal  adhering  to  each.  They  are 
gently  drawn  out  of  the  mud,  and  a  basket  is  put 
under  them  to  receive  the  animals,  which  always 
dr<^  off  when  brought  to  the  surface  of  the  water. 

CAKCEB.   STAGXALIS.. 

Thisspecies  is  found  in  the  small  shalbws  of  rain- 
water which  are  so  frequent  in  spring  and  autumn, 
and  in  which  numerous  kinds  of  animalcula  usually 
abound.  Its  length  is  about  an  inch  and  a  half; 
and  it'  has  on  each  side  ten  legs,  appearing  like  so 
many  delicately-formed  waving  fins.  The  whole 
animal  is  transparent,  and  its  general  colour  is  very 
light  brown  with  a  tinge  of  blueish  green,  particu- 
larly on  the  head  and  shoulders.  The  head  of  .the 
male  is  armed  with  a  pair  of  strong  fangs  that  end  in 
*two  long  hooks  bending  inwards.  The  female  is 
*iwritbout  these,  and  just  under  the  origin  of  the  tail 
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has  a  latge  oval,  sharp-pointed  bag  of  ova.'   The 
tail  in  both  id  red,  and  ends  in  two  sharp  points* 

This  little  crdature  seems  to  delight  much  in  sun- 
shine, during  which  it  appears  near  the  surface  df 
the  water,  swimming  on  its  back,  and  moving  in 
various  directions  by  means  of  its  numerous  fin^ 
like  legs,  at  the  same  time  evidently  using  its 
tail  as  a  rudder  to  steer  itself  along.  Tbeinoment 
any  thing  alarms  it,  it  starts  off  like  a*  small  Ssb^ 
and  endeavours  to  secrete  itself  by  diving  into  the 
mud. 

That  it  changes  its  skin  is  evident  from  the 
sloughs  that  are  frequently  to  be  seen  in  the  waterin 
which  these  animals  are  kept. 

The  females  depodt  their  eggs  in  March  and 
April,  without  any  settled  order,  and  perfectly  loose 
in  the  water.  These  are  very  small,  of  a  light 
brown  colour,  and  appear,  when  viewed  through  a 
pretty  strong  magnifying  power,  to  be  thickly  set 
on  all  sides  with  sharp  spines  :  tbey  are  also  coated 
over  with  a  transparent  substance  reaching  to  the 
extremities  of  these  little  prickles.  This  peculiarity 
pf  structure  may  have  been  intended  by  the  all-wise 
Author  of  Nature,  either  to  assist  them  in  adhering 
to  the  substances  on  which  they  fall,  or  to  afford 
them  a  security  from  the  attacks  of  inimical  in- 
sects. 

In  about  a  fortnight  the  young  tribe  make  their 
appearance,  but  when  first  hatched  they  are  little 
larger  than  a  common  mite.  They  may  soon  be 
seen  to  swim  about  with  great  liveliness  by  means 
of  three  very  long  pair  of  arms,  or  rowers^  whiob 
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seem  much  disproportioned  to  the  size  of  the  animals. 
In  this  state  they  bear  not  much  resemblance  to  the 
animal  in  a  perfect  state.  In  the  short  space  of  a 
&w  hours  the  body  lengthens^  and  the  divided  tail-, 
fin^  so  remarkable  in  the  parent^  begins  to  shew 
itself.  The  eyes  are  now  only  like  a  dark  spot  on 
the  middle  of  the  head*  They  continue  to  approach 
their  perfect  form  for  some  days,  when  at  length  they 
throw  off  their  covering  and  appear  complete. 

These  insects  may  be  kept  in  glasses  in  a  room. 
The  glasses  should  be  small^  with  only  a  single  female 
ifi  each,  which  as  soon  as  she  has  laid  her  eggs  must 
be  removed*. 


THE  SCOLOPENDRA  f. 


The  Scolopendra  have  tapering  antennas,  and 
two  thread-shaped  feelers  united  between  the  jaws. 
The  body  is  long,  depressed,  and  consists  of  nu- 
merous transverse  segments ;  and  there  is  the  same 
number  of  legs  on  each  side  as  there  are  segments  of 
the  body. 

They  live  chiefly  on  other  insects;  and  inhabit 
decayed  wood,  or  hollows  under  stones.  The  spe- 
cies that  frequent  the  hot  climates  are  large,  and 
many  of  them  very  venomous. 

■ 
•  *  lina.  Tnn.  i.  103— no.  tab.  9.    f  Shaw*i  Nat«  Mb.  Uh.  9. 
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THE  eiKTIFEDB« 

None  of  the  Insect  tribe,  the  scorpions  excepfed^, 
fire  so  formidable  in  appearance  as  the  Centipede.  It 
is  found  in  the  East  and  West  Indies,  and  ip  varioiui 
parts  of  Africa,  inhabiting  chiefly  the  woods,  where 
it  is  preyed  upon  by  the  different  species  of  snal(:e8. 
It  is,  however,  sometimes  found  in  houses,  and  if 
said  to  be  so  common  in  particular  districts,  that 
the  inhabitants  are  obliged  to  have  the  feet  of  their 
beds  placcid  in  vessels  of  water,  to  prevent  their 
being  annoyed  during  the  night  by  these  horrible 
reptiles^. 

They  vary  greatly  both  in  size  and  colour.  Some 
of  then)  are  of  a  deep  reddish  brown,  others  yellow 
pchre  colour,  livid  yellow,  or  tinged  with  red  :  and 
they  are  sometimes  seen  above  a  foot  in  lengthy 
though  they  are  generally  much  less.  Their  leg$ 
terminate  in  very  sharp  hooks  or  nails  of  a  shining 
];)lack  cplour  i  and  all  the  other  legs  are  furnished 
^ith  smaller  ones,  of  the  same  kind« 

Gronovius  says  that  all  the  feet  are  venomous } 
Ibut  th^t  the  most  formidable  weapons  of  this  creature 
are  the  two  sharp,  hooked  instruments  that  are  placed 
vndpr  the  mouth,  with  which  it  destroys  its  prey.  At 
the  extremity  of  each  of  these  is  a  small  opening,  and 
from  thence  a  channel  runs  into  the  body  of  the  ani* 
maU    Through  this  channel  it  is  supposed  the  Cen« 


*  Synonyms.— S(:olopendya  mo^it^ns,  f^nn.r  ■■■Great  Sce^ 

Ippendra.    jSi^^j  Naf.  Mis^ 
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tipede  emits  the  poisonous  fluid  into  the  wound  in- 
flicted by  these  fangs. 

Leuwenhoek,  desirous  of  ascertaining  the  influ- 
ence of  the  poison,  placed  a  large  fly  within  the  reach 
of  a  Centipede.  He  seized  it  between  a  pair  of  the 
middle  feet,  then  passed  it  from  one  pair  to  the 
next,  till  it  was  brought  under  the  fangs  j  which 
were  plunged  into  its  body,  and  it  died  instantly. 
St.  Pierre  says  that  in  the  Isle  of  France  his  dog 
was  bitten  by  one  of  them  that  was  upwards  of  six 
inches  in  length,  and  that  the  wound  turned  to  a 
kind  of  ulcer  which  was  three  weeks  in  healing.  He 
was  highly  diverted  in  observing  one  of  them  over- 
come by  a  vast  number  of  ants,  that  attacked  it  in 
-conjunction,  and,  after  seizing  it  by  all  its  legs,  bore 
it  along  as  workmen  would  have  done  a  large  piece 
of  timber*.  Its  poison  is  not  more  injurious  than 
that  of  the  scorpion,  and  very  seldom  proves  fatal  to 
the  larger  animals. 

Sir  George  Staunton  says,  that  such  was  the 
horror  excited  in  the  minds  of  some  of  lord  Ma- 
cartney's train  by  the  sight  of  these  creatures,  that 
many  thought  them  alone  a  sufficient  objection  to  the 
country. 

They  have  eight  very  small  eyes,  four  on  each  side 
of  the  head,  near  the  antennae.  As  they  become 
older  the  number  of  segments  of  the  body  increase, 
ao  that  it  is  sometimes  diflicult  to  ascertain  the 
species  f. 


*  St.  Pie(re'8  Voyage  to  the  Isle  of  Francei  p,.79. 
t  Donovan's  Insects  of  China. 
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JN  EARLY  all  the  animals  of  this,  the  lowest  class 
of  animal  beings  possess  but  slow  loco-nriptfvc 
powers.  Their  bodies  are  soft,  fleshy,  and  destitute 
of  articulated  members ;  some  of  them  have  hard 
internal  parts,  and  others  have  crustacepus  co^ 
verings.  Many  of  them  have  arterial  and  veinous 
vessels,  in  which  the  blood  undergoes  a  real  circula- 
tion, but  these  are  by  no  means  common  to  the 
whole  class.  In  some  of  them  eyes  and  cars  ar? 
very  perceptible,  while  others  seem  to  enjay  only,  the 
senses  of  taste  and  touch,  which  are  never  wanting. 
Many  have  no  distinct  head,  and  most  of  them  arp 
without  feet.  The  whole  of  these  creatures  are  very 
tenacious  of  life,  aqd  most  of  them  are  able  to  in^ 
crease  their  bulk,  and  rpstore  parts  that  have  bccQ 
destroyed. 

They  are  divided  into  five  orders.  Intestinal,  Mol- 
luscous, and  Testaceous  Worms,  Zoophytes,  and 
Animalcules*. 

I.  Intestinal  Worms.  These  are  simple  naked 
animals,  without  limbs,  that  live  some  of  them 
within  other  animals,  some  in  water,  and  a  few  in 


*  Intestina,  MoUuaca,  Testacea,  Zoophjta,  and  Infusoria  of 
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earth.  The  Ascarides,  Tape-worms,  Leeches,  and 
Common  Worms,  are  illustrations  of  this  orden 

2»  MoUuscom  Worms.  These  2itt  simple .  animals 
without  c^bells,  and  furnished  with  tenttacula  or 
arms:  most  of  them  are  inhabitants  of  the  sea,  and 
many  possess  a  phosphorescent  quality.  The  Sea 
Anemones,  Cuttle-fish,  Medusae,  Star- fish,  and  Sea-* 
urchins,  belong  to  the  Molluscas, 

3.  Testaceotis  Worms:  are  Molluscas  covered  witiv 
ealcareous  shells,  which  they  carry  about  with  them  % 
as  the  Muscles,  Cockles,  Oysters,  Snails,  &c. 

^.Zoophytes:  hold  a  rank  between  animals  and 
vegetables,  most  pf  them  taking  root  and  growing 
up  into  stems  and  branches.  Some  of  them  are 
8ofl  and  naked,  and  others  are  covered  with  a  hard 
shelL 

.  5.  jhimalcules:  are  extremely  minute,  destitute 
of  tentacula  or  feelers,  and  generally  invisible  to  the 
naked  eye.  They  are  chiefly  found  in  infusions  of 
animal  and  vegetable  substances  of  various  kinds^ 
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THE  TAPE-WORMS,  or  T-ENI^*. 


A  jENI^  are  worms  that  inhabit  tbe  bodies  of  di& 
ferent  animals,  where  they  are  destined  to  feed  upon 
juices  already  animalized.  They  are  generally  found 
in  tbe  alimentary  canal^  and  usually  about  tbe  uppei 
part  of  it^  where  there  is  the  greatest  abundance  of 
chyle,  which  seems  to  be  their  natural  food. 

In  structure  they  are  very  simple  ;  for,  being  in- 
tended to  be  nourished  by  already  digested  food>  they 
are  not  provided  with  complicated  organsof  digestion^ 

Their  body  is  flat,  and  composed  of  numerous  ar« 
ticulations  ;  and  the  head  has  four  orifices  for  sue* 
tion  a  little  below  the  mouth,  which  is  terminal,  and 
continued  by  a  short  tube  into  two  ventral  canals. 
The  mouth  is  generally  crowned  with  a  double  series 
of  retractile  hooks  or  holders. 

We  are  not  to  suppose  that  these  worms  are 
created  for  the  purpose  of  producing  disease  in  the 
animals  they  inhabit,  but  rather  that  nature  has  di- 
rected that  no  situation  should  be  vacant,  where  the 
work  of  multiplying  the  species  of  living  beings 


*  The  Linncan  order  of  Intestinal  Worms  commcnccswith 
this  tribe. 
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ecmld  be  carried  on.  By  thus  allowing  them  to  esust 
within  each  other  the  sphere  of  increase  is  consi- 
derably enlarged.  There  is,  however,  little  doubt 
that  worms,  and  more  especially  those  of  the  pre^ 
sent  genus,  do  sometimes  produce  diseases  in  the 
bodies  they  inhabit :  but  we  are  at  the  same  time 
very  certain,  that  worms  do  exist  abundantly  in 
many  animals  without  at  all  disturbing  their  functions 
or  annoying  them  in  the  slightest  degree :  and  we 
ought  to  conlider  all  these  creatures  rather  as  the 
concomitants  than  the  causes  of  disease. 

The  species  of  Taeniae  are  not  confined  singly  to 
particular  animals :  men  are  subject  to  several  dif- 
ferent species,  and  even  the  people  of  particular 
countries  and  climates  are  subject  to  particular  spe-» 
des  of  them.  The  people  of  England  have  the 
Tania  Solium^  or  Common  Tape-worm,  and  rarely 
any  other :  the  inhabitants  of  Switzerland  the  T^^nia 
hta,  &c. 

These  creatures  are  apparently  possessed  of  few 
tenses.  Nothing  resembling  brain  or  nerves  has 
been  discovered ;  but,  as  they  are  highly  sensible  to 
stimuli,  it  is  most  reasonable  to  conclude  that  they 
have  a  considerable  portion  of  nervous  matter  in  the 
composition  of  their  bodies,  that  is,  of  such  matter 
ps  is  susceptible  of  stimuli,  indeed  we  can  scarcely 
conceive  how  any  animal  can  even  exiist  without  such 
matter  in  its  composition.  Having  no  particular 
organs  of  sense,  the  touch  is  therefore  the  only  evi- 
dent source  of  intelligence  which  they  possess* 

The  mode  of  increase  or  propagation  of  TaniaB 
pppe^rs  to  be  principally  by  ova  j  ao4  thje^eift  xtas©^ 
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to  believe  that  tKesc  ova,  as  well  as  those  of  other 
intestinal  worms,  are  so  constructed  as  not  to  be 
easily  destroyed.     From  this  circumstance  we  may 
suppose  them  to  pass  along  the  circulating  vessels  of 
other  animals.    We  cannot  easily  explain  the  phe- 
nomena of  worms  being  found  in  the  eggs  of  fowls, 
and  in  the  intestines  of  a  fcetus  before  birth,:  except 
by  supposing  their  ova  to  have  passed  through  the 
circulating  vessels  of  the  mother,  and  been  by  this 
ipeans  conveyed  to  the  offspring  *. 

THE    CPMMON    TAPE-WORM  -j^. 

The  head  of  this  animal  is  furnished  with  a  mouthy 
and  with  an  apparatus  for  giving  it  a  fixed  situation. 
The  body  is  composed  of  a  greftt  number  of  distinct 
pieces  articulated  together,  each  joint  having  aa 
organ  by  means  of  which  it  attaches  itself  to  the 
inner  coat  of  the  intestine  ;  and  as  these  joints  are 
sometimes  exceedingly  numerous,  so  of  course  will 
be  the  different  points  of  attachment.  The  joints 
nearest  the  head  are  always  small,  and  they  become 
gradually  enlarged  as  they  are  farther  removed  from 
it,  except  towards  the  tail,  where  a  few  of  the  last 
joints  become  again  diminished.  The  body  is  ter- 
minated by  a  small  semicircular  joint,  which  has  no 
opening. 

The  external  parts  are  clothed  with  a  fine  mem* 
brane-like  cuticle,  immediately  under  which  is  a  thin 
layer  of  fibres,  lying  parallel  to  each  other,  and 


*  Carlisle  on  the  Taniap,  Linn.  Tran*  U,  247.  ^b.  15. 
f  Taenia  Solium.     LinUf 
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running  in  the  direction  of  the  length  of  theahimars 
body.  In  this  direction  all  its  motions  are  perform- 
ed; from  whence  we  may  conclude  that  these  fibres 
perform  the  office  of  muscles. 

The  head  has  a  rounded  opening  at  its  cxtremityi 
which  is  considered  to  be  the  mouth.  This  opening 
is  continued  by  a  short  duct  into  two  canals,  which 
pass  round  every  joint  of  the  animal's  body,  and  con<« 
vey  the  aliment.  Thq  head  is  fixed  to  its  place  by 
means  of  two  small  tubercles,  concave  in  the  middle^ 
that  seem  to  serve  the  purpose  of  suckers.  The  ali-^ 
mentary  canal  passes  along  each  side  of  the  animal^ 
sending  a  cross  canal  over  the  bottom  of  each  joints 
which  connects  the  twp  lateral  canals  together.  The 
internal  structure  of  the  joints  is  partly  cellular  and 
jpartly  vascular  :  the  substance  itself  is  white,  and  in 
its  texture  somewhat  resembles  the  coagulated  Ijnnph 
of  the  human  blood* 

.  The  food  of  the  Taeniae  requiring  probably  very 
little  change  before  it  becomes  a  part  of  their  body, 
18  taken  in  at  the  mouth^and,  being  propelled  into  the 
alimentary  canal,  is  made  to  visit,  in  a  general  way, 
every  part.  The  central  structure  of  the  vessels 
placed  in  each  joint  seems  calculated  to  absorb  the 
fluid  from  the  alimentary  canal,  for  the  purpose  of 
sustaining  and  repairing  the  immediately  adjacent 
parts ;  but  there  is  in  their  bodies  much  cellular  sub- 
stance,  into  which  no  vessels  enter.  Such  parts  of 
tfaeiK)dies  of  these  animals  are  possibly  nourished  by 
transudation  of  the  alimentary  fluid  into  their  cells; 
or  this  may  be  effected  by  the  capillary  attraction  of 
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their  fibres.  As  they  have  no  excretory  dacts,  thtf 
decayed  parts  of  their  bodies  arc  most  probably  dis* 
solved  into  a  fluid  which  transudes  thmugh  the  skin 
like  perspiration^  and  with  this  view  the  skin  is  exr 
tremely  porous* 

The  length  of  the  present  Taenia  is  generally  fix>ni 
three  to  thirty  feet ;  but  it  has  been  known  to  reach 
sixty  feet^  and  to  be  composed  of  several  hundred 
joints. 

When  these  worms  produce  a  diseased  state  o^ 
body,  those  remedies  (as  drastic  purges)  are  sop* 
posed  to  be  the  most  effectual  that  operate  partly 
by  irritating  thic  external  surface  of  their  bodies  SQ 
as  to  make  them  quit  their  hold,  and  partly  by  vio- 
lent contractions  in  the  intestines,  which  may  some- 
times divide  their  bodies,  or  even  destroy  them  bf 
bruising'*^.  Electrical  shocks,  passed  frequently 
through  the  abdomen,  it  is  supposed  might  be  bene- 
ficial, as  the  lower  orders  of  animals  are  in  general 
easily  destroyed  by  electrical  shocks. 

In  injecting  these  Taeniae  with  coloured  size  in 
order  to  preserve  them,  three  feet  in  length  fiiom 
the  head  downwards  has  been  filled  by  a  single  push 
with  a  small  syringe  :  but  the  injection  would  not 
pass  from  below  upwards  beyond  the  joint,  owing, 


*  There  Is  however  reason  to  suppose  that  merely  breakiaf 
them,  unless  the  detached  part  comes  immediate!/  away,  will  not 
be  altogether  effectual,  as  this  is  generally  understood  to  be  capable 
of  producing  a  new  head,  and  thus  becoming  an  independent 
animal* 
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as  U  is  supposed,  to  a  valvular  apparatus  situated  in 
the  lateral  canals  immediately  below  the  places  wfaertt 
the  cross  canals  are  sent  ofF^. 


FURIA. 


.Th£  body  in  this  tribe,  of  which  only  one  species 
has  yet  beep  discovered,  is  linear,  of  equal  thickness 
throughout^  and  has  on  each  side  a  single  row  of 
dose-pressed,  rj^flected  prickles.    .. 

i  .  ■     . 

THE    GUINEA  WORM -Jr.  , 

I 

The  Guinea  Worm  is  a  native  of  moist  grounds, 
isind  is  found  both  in  the  East  end  West  Indies.  It 
enters  the  naked  feet  of  the  slaves,  and  occasions 
Very  troublesome  itcbings,  and  sometimes  excites 
even  fever  and  inflammation.  It  particularly  attacks 
the  muscles  of  the  arms  and  legs,  from  whence  it  is 
only  to  be  extracted  by  means  of  a  piece  of  silk  or 
thread  tied  round  its  head.  But  the  greatest  caution 
is  necessary  in  this  simple  operation,  lest  the  animal, 
by  being  strained  too  much,  should  break ;  for,  if 
.80y  part  remains  under  the  skin,  it  grows  with 
redoubled  vigour,  and  becomes  a  cruel  and  some- 
-times  a  fatal  enem'y. 

Dampier  tells  us  that  these  worms  are  no  thicker 


*  Lian,  Tnwi.  ii,  250,  f  Faria  in(cm\\a.    JL'mn. 
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than  a  large  brown  thready  but^  as  he  had  beefi  1q«> 
ibnncd^  five  or  six  yards  long.    *^  If  they  break  iti 
drawing  out^  that  part  which  remains  in  the  fief  h  will 
putrefy,  be  very  painful,  and  endanger  thepatient^s  life, 
or  at  least  the  use  of  the  limb;,  and  I  have  known 
some  that  have  been  scarified  and  cut  strangely  to 
take  out  the  worm.'*    He  was  unfortunate  enough  to 
have  one  of  these  creatures  in  his  own  ankle,     ^^  I 
was  (he  says)  in  great  torment  before  it  came  out: 
my  leg  and  ankle  swelled^  and  looked  very  red  and 
engry,  and  I  kept  a  plaster  to  it  to  bring  it  to  a  h^ad« 
At  last,  drawing  off  my  plaster,  out  came  about 
three  inches  of  the  worm,  and  my  pain  abated  pre* 
sently.     Till  then  I  was  ignorant  of  my  malady,  and 
the  gentlewoman  at  whose  house  I  was  took  it  for  a 
nerve;  but  I  'knew  enough  what  it  was,  and  pre- 
sently rolled  it  up  on  a  small  sticks    After  that  I 
opened  the  place  evety  morning  and  evening,  and 
strained  it  out  gently  about  two  inches  at  a  time^  not 
without  some  pain,  till  at  length  I  had  got  out  about 
two  feet."     He  afterwards  had  it  entirely  destroyed 
by  one  of  the  negroes,  who  applied  to  it  a  kind  <^ 
rough  powder,  not  unlike  tobacco- leaves  dried  and 
crumbldd  very  small. 

It  is  said  that  when  the  Guinea  Worms  cannot  be 
laid  hold  of  after  they  have  come  to  life,  they  will 
move  under  the  skin  to  different  parts  of  the  bo^y, 
and  what  is  one  day  seen  in  the  breast  or  belly  will 
often,  in  the  course  of  a  day  or  two,  be  found  in  an- 
other distant  part,  perhaps  in  the  thigh  or  leg*. 


^r^ 


*  Hughes's  Natural  History  of  Barbadoti. 
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M.  D'Obsonville  received  in  his  right  leg  the  germ 
of  one  of  these  worms.  He  observed  that  its  head 
was  of  a  chesnut  colour^  and  that  to  the  naked  eye 
it  appeared  to  terminate  in  a  small  black  point.  On 
pressing  it  a  little  with  a  pin^  and  examining  it  with 
a  common  magnifying  glass^  he  fancied  he  perceived 
something  like  a  little  trunk  or  tongue^  capable  of 
being  pushed  out  or  contracted.  Thabody  was  not 
thicker  than  a  strong  thread ;  but  when  the  animal 
was  extracted,  it  was  found  to  be  of  the  length  of 
two  or  three  ells.  It  appeared  to  be  formed  of  a 
series  of  small  rings,  united  to  each  other  by  an  ex* 
ceedingly  fine  membrane,  and  a  single  intestine  ex- 
tended through  the  body.  It  was  extracted  in  the 
usual  way;  and  the  reason  he  gives  for  the  injury  done 
by  breaking  these  animals  is,  that  they  are  full  of  a 
whitish  acrimonioiis  lymph,  which  immediately  ex- 
cites inflammation,  and  not  unfrequently  produces 
afterwards  an  abscess  or  gangrene.  The  worm  in  his 
leg  was  twice  broken,  and  twice  occasioned  an  ab- 
scess. At  last,  at  his  own  request,  the  part  affected  was 
rubbed  with  a  preparatioa  of  mercury:  and  in  eight 
or  ten  days  the  effect  surpassed  his  hopes ;  for  not 
only  the  boily  of  the  insect  came  away  in  suppuration, 
but  the  wound  also,  which  was  then  more  than  three 
inches  long,  and  considerably  inflamed,  was  in  this 
time  almost  entirely  healed  *. 


*  D'Obsonvillc,  p.  41. 
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THE  HAIR-WORMS. 


These  aninials  are  inhabitants  cWefly  of  ^gnMt 
waters.  Their  body  is  round,  thread-shaped,  ccjual 
throughout,  and  smooth. 

THE  COMMOir  HAIR-WORM  *• 

this  worm  is  about  the  thickness  of  a  botseV 
hair,  and,  when  full  grown'^  is  ten  or  twelre  inches  in 
length.  Its  skin^  is  sonicwhat  glossy,  and  of  a  pale 
yellowi^  white,  except  the  head  and  tail,  which  are 
black.  It  is  common  in  our  fresh  waters,  and  par- 
ticularly in  such  where  the  bottom  is  composed  of 
soft  clay,  through  which  it  passes  as  a  fish  dotf 
through  water -f*. 

Its  popular  name  arose  from  the  idea  that  it  wai 
produced  from  the  hair  of  horses  and  other  animab 
that  were  accidentally  dropped  into  the  water ;  an 
idea  that  is  even  yet  prevalent  among  the  lower  class 
of  the  people. 

Its  Linnean  name  of  Gordius  originated  in  the  ha- 
bit that  it  has  of  twisting  itself  into  such  peculiar 
contortions  as  to  resemble  a  complicated  gordiao 
knot.  In  this  state  it  often  continues  for  a  consi- 
derable time,  and  then  slowly  disengaging  itself  ex- 
tends its  body  to  the  full  length. 

Sometimes  it  moves  in  the  water  with  a  tolerably 


'mtf 


*  Gordius  aquaticus.    L'tnn. ^Watcr  Hair*worm.    Barhut. 

f  Barbttt'i  Genera  Yenniiini;  p.  ^vtab.  i* 
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quick  utldulatii^g  motion  like  that  of  a  leech  ;  and 
at  other  times  its  motions  are  the  most  slow  and 
languid  imaginable*  When  the  water  in  which  it 
swims  happens  to  be  dried  up,  it  soon  loses  every  ap-< 
pearance  of  life ;  the  slender  body  shrivels,  and  it 
ttiay  be  kept  in  this  state  for  a  great  length  of  time« 
But  whenever  it  is  put  into  water  its  body  soon  re- 
assumes  its  former  appearance  j  in  less  than  half  an 
fiour  it  I}egins  to  move,  and  in  a  few  minutes  more 
it  is^  as  brisk  and  active  as  ever  it  was«  How  long  it 
might  be  preserved  in  this  dried  state  without  losing 
its  life,  or  how  it  might  admit  of  being  revived,  has  not 
been  ascertained.  When  kept  in  a  vessel  of  water, 
it  will  sometimes  appear  motionless  and  as  if  dead 
for  several  hours,  and  afterwards  will  resume  its 
former  vigour,  and  seem  as  healthy  as  before. 

It  is  a  very  remarkable  circumstance,  that  its  bite, 
which  it  sometimes  inflicts  on  being  taken  out  of  the 
water,  has  been  known  to  produce  the  complaint 
called  a  whitlow.  This  is  mentioned  by  Linnaeus 
as  a  popular  opinion  in  Sweden,  and  it  has  since  his 
time  been  confirmed  by  various  other  persons. 

This  Gordius  is  sometimes  found  in  the  earth  as 
well  a^  in  water,  and  particularly  in  gardens,  of  a 
clayey  soil,  after  rain  *. 


if*' 


*  Shaw's  Nat.  Mis.  ir.  tab.  i3i«-«-Ander8on*t  RecreatiooSj  ii. 
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THE  EARTH-WORMS. 


The  Earth-worms  I^ave  a  round  annulated  body, 
with  generally  an  elevated  fleshy  belt  near  the  head. 
Most  of  the  species  are  rough,  with  minute  concealed 
prickles  placed  longitudinally,  and  have  in  the  hody 
a  lateral  aperture. 

■ 

THE    DEW- WORM*. 

The  most  insignificant  insects  and  reptiles  arc  of 
much  more  consequence,  and  have  much  more  in- 
fluence in  the  economy  of  nature,  than  the  incurious 
are  aware  of;  and  are  mighty  in  their  eflTect,  from 
their  minuteness,  (which  renders  them  less  an  object 
of  attention,)  and  from  their  numbers  and  fecundity. 
Dew- worms,  though  in  appearance  a  small  and  de- 
spicable link  in  the  chain  of  nature,  yet,  if  lost, 
might  make  a  lamentable  chasm.  For,  to  say  no- 
thing of  half  the  birds  and  some  quadrupeds  which 
are  almost  entirely  supported  by  them,  worms  seem 
to  be  the  great  promoters  of  vegetation,  (which 
would  proceed  but  ill  without  them,)  by  boring,  per- 
forating, and  loosening  the  soil,  and  rendering  it 
])ervious  to  rains  and  the  fibres  of  plants,  by  drawing 
straws  and  stalks  of  leaves  and  twigs  into  it ;  and, 
most  of  all,  by  throwing  up  such  infinite  numbers  of 
lumps  called  \vorm*casts,  which  form  a  fine  manure 


*  Lumbriciu  terrestrfs.     Linn, 
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for  grain  and  grass.  Worms  probably  provide  new 
soil  for  hills  and  slopes  where  the  rain  washes  the 
earth  away;  and  they  affect  slopes,  probably,  to 
avoid  being  flooded. 

Gardeners  and  farmers  express  their  detestation 
of  worms;  the  former,  because  they  render  their 
walks  unsightly,  and  make  them  much  work ;  and 
the  latter,  because  they  think  worms  eat  their  green 
corn.  Bat  these  men  would  find,  that  the  earth 
without  worms  would  soon  become  cold,  hard- 
bound, and  void  of  fermentation  ;  and.  consequently 
sterile  :  and  besides,  in  favour  of  worms,  it  should  be 
hinted  that  green  corn,  plants,  and  flowers,  are  not 
•o  much  injured  by  them  as  by  many  species  of  in- 
sects in  their  larva  or  grub-state  ;  and  by  unnoticed 
myriads  of  those  small  shell-less  snails  called  slugs, 
which  silently  and  imperceptibly  make  amazing 
havoc  in  the  field  and  garden. 

Lands  that  are  subject  to  frequent  inundations 
are  always  poor :  one  great  reason  of  this  may  pro- 
bably be,  because  all  the  worms  are  drowned. 

The  Dew-worm  is  without  bones,  without  brain, 
eyes,  and  feet.  It  has  a  number  of  breathing-holes 
along  its  back,  adjoining  to  each  ring.  Near  its 
head  is  placed  the  heart,  which  may  be  observed  to 
beat  with  a  very  distinct  motion.  The  body  is 
formed  of  small  rings  furnished  with  a  set  of  muscles 
that  act  in  a  spiral  direction,  and  which  enable  it  in 
the  most  complete  manner  possible  to  penetrate  into 
or  creep  upon  the  earth.  The  motion  of  these  crea- 
tures  may  be  explained  by  a  wire  wound  on  a  cy- 
linder ;  where,  when  one  end  is  drawn  on  and  held 

Kk3 


fast,  the  ptber^  upon  bebg  loosed^  will  immcdiateljr 
follow.     These  muscles  enable  them  wUh  great 
strength  to  dilate  or  contract  theu*  bodies.     Tbo 
annuli  or  rings  are  also  each  armed  with  small^  stiii^ 
and  sharp  beards  or  prickles,  which  they  have  the 
power  of  opening  out  or  clpsing  to  their  body.    And 
under  the  skin  is  secreted  a  slimy  matter,  which  they 
emit  at  the  perforations  between  the  annuli^  to  lubri-* 
cate  the  body,  and  facilitate  their  passage  into  tho 
earth.     By  all  which  means  they  are  enabled  with 
great  ease  to  perforate  the  earth  ;  which^  had  their 
bodies  been  otherwise  constructed,  they  could  not  so 
well  have  done. 

Helpless  as  they  may  seem>  these  creatureft  ans 
very  vigilant  in  avoiding  such  animals  as  chiefly 
niake  them  their  prey.  The  mole  in'particular^  who 
feeds  almost  entirely  upon  them,  they  avoid  by  dartf 
ing  up  from  the  earth  the  instant  they  feel  tbg 
ground  move.  The  fishermenj  who  are  well  ac« 
quainted  with  this  circumstance,  take  them  in  any 
numbers  they  chuse,  by  moving  the  earth  in  places 
where  they  expect  to  find  them. 

In  winter  they  retire  very  deep  into  the  earth,  and 
stop  up  their  holes  with  leaves  or  atpawp  tp  preyeqt 
the  frosts  from  injuring  them, 


THE  LEECHE3t 


Thy  body  of  the  Leech  is  oblong  and  truncate^i 
or  as  if  cut  off  at  both  ^nds^    Tb^se  ^imals  arc 
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cartilagiaous,  unarmed^  and  move  by  dilating  the 
head  and  tail,  and  contracting  tfaemselires  into  the 
form  of  an  arch. 

THE  MEDICINAL  LEECH*,. 

This  species  is  usually  found  in  stagnant  ponds 
and  ditches^  and  is  of  an  olive  black  colour^  with  six 
yellowi^  lines  above^  and  spotted  with  yellow  be- 
neath^ It  is  generally  two  or  three  inches  in  length* 
The  body  is  formed  with  numerous  annular  wrinkles, 
which  it  has  the  power  of  expanding  or  contracting 
at  pleasure.  The  tail  ends  in  a  circular  muscle  or 
sucker,  which  when  applied  to  any  substance  readily 
adheres^  by  the  animal's  drawing  up  the  middle  so  as 
to  have  it  pressed  firmly  down  by  the  external  air. 
By  this  it  fastens  itself  with  ease  and  security,  while 
it  extends  the  other  part  of  the  body  in  any  direction : 
and  it  is  so  firmly  fiKcd,  that  it  can  move  its  head 
about  to  seek  for  nourishment,  without  any  danger 
of  being  carried  away  by  the  strength  of  the  current. 
When  the  animal  is  desirous  of  moving  on,  it  ex- 
tends its  body  forwards,  fixes  its  head  in  the  same 
manner  that  it  did  its  tail,  and  then  loosens  and 
draws  that  up,  and  again  fastens  it  near  its  head  as 
a  fresh  point  to  proceed  from. 

The  head  of  the  Leech  is  armed  with  three  teeth 
of  a  slightly  cartilaginous  substance,  which  are  so 
situated  as  to  converge  when  the  animal  bites,  and 
leave  a  somewhat  triangular  mark  on  the  skin.  These 
are  sufficiently  strong  to  pierce  the  skin  of  an  ox  or 


*  Hinido  medicinalis.    Utm» 
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a  horse.  Through  the  holes  it  forms  with  them  it 
sucks  the  blood  :  this  is  done  by  contracting  the 
muscles  of  the  throat,  so  as  to  make  the  blood 
rush  through  the  vacuum  above  the  wound  into  the 
stomach,  which  is  a  kind  of  membranaceous  skin 
divided  into  twenty-four  small  cells.  Here  it  some- 
times remains  for  several  months  almost  without  co^ 
agulating,  and  affords  support  to  the  animal  during 
the  whole  time.  It  passes  off  by  transpiration,  the 
matter  fixing  on  the  surface  of  the  body,  and  after- 
wards coming  off  in  small  threads.  In  proof  of  this, 
if  a  leech  be  immersed  in  oif,  (where  it  will  keep  alive 
for  several  days,)  and  afterwards  put  into  water,  a 
kind  of  slough  will  be  seen  to  loosen  from  its  skin, 
exactly  of  the  shape  of  the  body. 

The  Leech  is  a  viviparous  animal,  producing  one 
young  at  a  time,  and  this  about  the  month  of  July. 
"When  confined  in  a  glass,  and  kept  in  a  room,  it  is 
s^id  to  be  always  very  restless  before  a  change  of 
Weather. 

When  it  is  applied  in  surgery,  and  is  found  to  ad- 
here too  long,  it  is  easily  removed  by  putting  upon 
it  salt,  pepper,  or  acids. 


[      505      ] 


THE  SLUG  TRffiE  *. 


THE  body  of  the  Slug  or  naked  Snail  is  oblong: 
and  the  animals  have  a  Beshy  kind  of  shield  above, 
and  move  along  by  means  of  a  longitudinal  flat  disk 
beneath.  On  the  right  side  of  the  shield  is  an  aper- 
ture. They  have  four  feelers  situated  above  the 
mouth,  with  an  eye  at  the  extremity  of  each  of  the 
larger  ones. 

THE    SPINNING    SLUG -f'. 

About  the  year  1789  Mr.  Hoy  observed,  in  a 
plantation  of  Scotch  firs,  something  hanging  from 
one  of  the  branches,  which,  as  it  seemed  uncommon, 
he  approached,  and  found  to  be  this  animal.  It  was 
hanging  by  a  single  line  or  thread  attached  to  its 
tail.  This  was,  upwards,  very  fine;  but  near  the  ani- 
mal it  became  thicker  and  more  broad,  till  at  length 
it  exactly  corresponded  with  the  tail.  The  slug 
was  about  four  feet  below  the  branch,  and  nearly  at 
the  same  distance  from  the  ground ;  which  it  gra- 


*  TheLinncan  order  of  Molluscous  Worms  commences  here, 
t  Limax  agrcstis.     Zwii.—— Spinning  Limax.    Unn,  Tran. 
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dually  approached  at  the  rate  of  an  inch  in  about  three 
minutes*.     This  rate,  though  slow,  is  not  so  much 
so  as  might  be  expected,  considering  that  the  aaima! 
is  not  furnished  with  any  peculiar  receptacle,  as  in 
some  insects,  for  the  glutinous  liquid  from  which  its 
silken  lines  are  formed.    The  line  by  which  it  de- 
scended was  drawn  from  the  slimy  exudation  gra- 
dually secreted  from  the  pores  that  covered  its  whole 
body.     A  great  degree  of  exertion  seemed  neces* 
sary  to  produce  a  sufficient  supply  of  the  liquid,  and 
to  force  this  towards  the  tail.     It  alternately  pushed 
out  and  drew  back  its  head  ;  and  turned  it  as  far  as 
possible,  first  to  one  side  and  Jhen  to  the  other,  as 
if  thereby  to  press  its  sides  and  thus  promote  se- 
cretion.    This  motion  of  the  head  in  an  horizontal 
direction   made  the  whole   body  turn   round;  by 
which  the  line,  which  would  hpve  otherwise  remained 
somewhat  flat,  became  round.     This  motion  also,  no 
doubt,  in  addition  to  the  weight  of  the  animal, 
tended  materially  towards  lengthening  the  linef  • 

This  is  the  substance  of  Mr.  Hoy's  account.  Dr. 
Latham  says,  th^t  the  secretion  from  which  the  thread 
is  formed  is  wholly  from  the  under  parts  of  the  ani- 
mal, and  not  from  the  back  or  sides,  both  of  which  dur- 
ing the  operation  appear  nearly  dry.  That  it  did  not 
proceed  from  any  orifice  in  the  tail  was  evident;  for  in 
some  experiments  the  animal  was  suspended  by  the 


*  It  has  been  observed  by  Dr.  Latham  to  descend  about  three 
inches  and  a  half  in  a  minute, 
t  Mr.  Hoy  in  Linn.  Tran,  i.  183. 
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tip,  and  at  other  times  from  the  ^^de  a  full  eightl^  of 
An  inch  from  the  tip.  The  flow  of  the  vlseoug  se- 
cretion towards  the  tail  appeared  to  be  excited  hf 
ineans  of  an  undulating  niotion  of  the  belly,  similar 
to  tbat  of  crawling. 

After  having  spun  for  some  time,  their  power  seen^ 
for  a  while  to  be  lost :  but  in  those  on  which  ex* 
periments  have  been  made,  it  has  always  been  re-* 
l^veri^  after  their  being  kept  3pme  hours  nmong 
wet  njioss*. 

This  slug  is  of  a  greyish  white  colour,  with  a  yel- 
lowish shield,  and  is  generally  about  three  fbyrth:^ 
of  an  inch  in  length.  It  is  supposed  not  to  be  veiy 
Unconon^oa  iq  woods  and  other  shady  places • 


THE  J^EREIS  TRIBE. 


The  animals  of  this  tribe  are  long  and  slender. 
Their  feet  are  very  numerous,  and  arranged  on  each 
eide  of  the  body.  They  have  in  general  two  or  four 
eyes,  but  some  of  the  species  have  none.  Their 
filers  are  simple,  and  placed  above  the  mouth. 

THE   NIGHT-SHINING  KEREIS-f', 

The  body  of  this  little  creature  is  oblong,  linear, 
^nd  so  minute  as  to  elude  examination  by  the  naked 

*  LatbaiQ  U  liino.  Tran»  i?.  85.     f  N^reii  no€tiluca.    Lhm* 
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eye.  It  inhabits  every  sea,  and  is  one  of  the  causes 
of  the  luminous  shining  of  the  water  in  the  night, 
which  is  sometimes  so  great  as  to  make  that  element 
appear  as  if  on  fire  all  around.  The  body,  com- 
posed of  about  twenty-three  segments  or  joints,  is 
altogether  scarcely  two  lines  long;  quite  pellucid, 
and  its  colour  that  of  water  green. 

These  animals  are  found  on  all  kinds  of  marine 

■ 

plants;  but  they  often  leave  them,  and  swim  on  the 
surface  of  the  water.  They  are  frequent  at  all  seasons, 
but  particularly  in  summer  before  stormy  weather, 
when  they  arc  more  agitated  and  more  luminous  than 
at  other  times.  1  heir  numbers,  and  wonderful  agility, 
added  to  their  pellucid  and  shining  quality,  do  not  a 
little  contribute  to  their  illuminating  the  sea ;  for 
myriads  of  these  animalcules  may  be  contained  in  a 
small  cup  of  sea-walcr.  Innumerable  quantities  of 
them  lodge  in  the  cavities  of  the  scales  of  fishes,  and 
to  them  probably  the  fish  may  in  some  measure  owe 
their  shining  quality.  "  I' have  observed  with  great 
attention  (says  Barbut)  a  fish  just  caught  out  of  the 
sea,  whose  body  was  almost  covered  with  them,  and 
have  examined  them  in  the  dark :  they  twist  and  curl 
themselves  with  amazing  agility,  but  soon  retire  out 
of  our  contracted  sight ;  probably  on  account  of  their 
glittering  numbers  dazzling  the  eye,  and  their  ex- 
treme minuteness  eluding  our  researches.  It  is  to 
be  observed,  that  when  the  unctuous  moisture  which 
covers  the  scales  of  fishes  is  exhausted  by  the  air, 
these  animals  are  not  to  be  seen  ;  nor  are  the  fishes 
then  noctilucous,  that  matter  being  perhaps  their 
nourishment  when  living,  as  they  themselves  afford 
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food  to  many  marine  animals.  They  do  not  shine 
in  the  day-time^  because  the  solar  rays  are  too  pow* 
erful  for  their  light,  however  aggregate,  or  however 
immense  their  number  */* 

Their  appearance  is  particularly  brilliant  when  the 
wJnd  is  in  the.  east  arid  south-east  points,  arid  in 
winter  nights  preceded  by  a  warm  day.  ||  water 
containing  these  animalcules  be  kept  warm,  they 
will  retain  their  light  two  whole  days  after  they  are 
dead ;  but  in  cold  weather  they  lose  it  in  the  course 
of  seven  or  eight  hours.  Motion  and  warmth,  which 
increase  their  vivacity  and.  strength^  increase  their 
light  also. 


THE  ACTINIiE. 


These  animals  are  somewhat  oblong,  and  when 
closed  resemble  a  truncated  cone.  They  are  fixed 
by  the  base,  and  from  their  top  occasionally  extend 
several  tentacula,  which  are  disposed  in  regular  cir- 
cles. The  mouth,  which  is  the  only  opening  in  the 
body,  is  placed  at  the  top,  in  the  centre  of  the  ten- 
tacula, and  is  furnished  with  crooked  teeth. 

They  arc  all  capable  of  varying  their  figure  :  but 
when  their  tentacula  arc  fully  expanded  they  have 
the   appearance  of  full-blown  flowers.      Many  of 

^  Barbut's  Genera  Vermium. 
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fhem  bt6  of  very  beautiful  and  twilliaJit  fidiadfii 
They  feed  on  afaell-fish  and  other  marine  ahimhis, 
which  they  draw  into  their  mouth  with  thiit  arms } 
and  they  eject  ihe  shells  ^nd  other  indigestible  parttf 
fhrough  the  same  opening.  It  sometimee(  happens^ 
kowever^  that  a  shell  presents  itself  ik  a  Wrong  posi^ 
fion^  sM  the  animal  is  not  able  to  discharge  it  id 
the  usual  manner :  in  tbis  case  we  are  told  that  it  ii 
forced  through  the  body,  making  a  wound^  as'  if  witll 
a  knife,  near  the  base.  The  arms  ittm  t6  lay  bdid 
6f  objects  by  making  a  vacuum;  for  on  touching 
them  with  the  fingers  they  readily  adhere,  but  lio 
viscous  matter  is  deposited  by  them.  Their  month 
is  capable  of  great  extension,  so  as  to  allow  them  to 
swallow  very  large  shells  without  injury.  The  whole 
interior  part  of  their  body  is  one  cavity  or  stomach. 
They  have  the  power  of  progressive  motion :  but  this 
is  extremely  slow,  and  is  said  to  be  performed  by 
loosing  their  base  from  the  rock,  reversing  thei^ 
body,  and  employing  their  tentacula  as  so  many 
legs. 

Nearly  all  the  animals  of  this  genus  may  be  se- 
parated from  their  native  rocks  by  means  of  a  card 
carefully  introduced  beneath,  so  as  not  materially  to 
injure  them ;  and  being  put  into  glass  vessels  with 
sea-water,  which  must  be  changed  about  once  a 
week,  they  will  there  fix  themselves,  and  may  be 
kept  alive  and  in  full  vigour  for  a  great  length  of 
time  in  places  far  distant  from  the  sea-coasts. 

They  are  all  viviparous. 
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THE    SEA   ANEMONE^. 

The  present  species  is, extremely  common  on  se- 
Tcral  of  the  European  coasts,  and  on  the  sea  rocks  of 
this  island  in  particular.  It'adheres  by  its  base  firmly 
to  the  rocks,  so  as  frequently  to  be  left  above  witer  at 
the  ebbing  of  the  sea :  but  it  is  generally  found  a<f-» 
hcring  at  some  little  depth  below  the  surfece  of  the 
water.  Its  general  colour  is  a  deep  red,  more  or  less 
▼ivid  in  different  specimens ;  audit  is  generally  about 
fwa  inches  broad  at  the  base,  and  of  nearly  the  same 
height  when  closed.  Its  form  is  that  of  a  very  ob- 
tuse cone,  with  an  orifice  at  the  top,  which  it  can 
it  pleasure  either  close  entirely,  or  extend  very  wide, 
to  admit  its  tentacula  to  spread  out,  and  to  receive 
such  food  as  they  draw  into  it.  These  tentacula  are 
varied  with  red  in  such  manner,  as,  when  fully  ex- 
panded, to  bear  a  very  considerable  resemblance  to 
the  flower  of  sorne  of  the  garden  Anemones.  In 
tbc  middle  is  the  large  cavity  of  the  mouth ;  into 
which  if  any  extraneous  substance  is  introduced,  or 
even  if  any  of  the  tentacula  are  but  slightly  touched, 
tfie  animal  instantly  contracts  itself  into  a  conoid 
shape  again. 

THE    PURPLE    AMEMONEf. 

On  this  species  the  abbe  Dicquemaire  made  se- 
veral experiments  to  prove  its  powers  of  rcproduc* 
tion,  &c.  He  first  cut  off  all  its  tentacula,  which 
grew  again  in  less  than  a  month  s  and  on  repeating 


"•• 


^'  Actinia  ancmonoicleSf    Linn,        f  Actinia  rufa*    Linn. 


512  THE    PURPLE   AKEMONB. 

this  a  second  and  third  time,  he  had  equal  success. 
One  of  them  had  its  upper  part  cut  off:  the  base 
was  found  a  few  days  afterwards  to,  have  fallen  from 
its  place,  but  it  soon  entirely  recovered  its  limbs» 
After  cutting  one  of  them  in  two,  the  abbe  offered 
a  piece  of  a  muscle  to  the  detached  part,  and  the 
limbs  seemed  eager  to  take  it :  they  drew  it  into  the 
mouth,  and  it  was  swallowed :  but,  as  the  body  wa§ 
wanting  to  receive  it,  the  piece  came  out  at  the  op- 
posite endi  "just  (says  the  abbe)  as  a  man's  head^ 
being.cut  off,  would  let  out  at  the  neck  the  bit  taken 
in  at  the  mouth."  It  was  offered  a  second  time  and 
again  received,  and  retained  till  the  following  day, 
when  it  was  thrown  up  at  the  mouth.  In  this  man- 
ner it  was  fed  for  some  time,  the  bits,  when  they  did 
not  pass  through,  appearing  considerably  altered  *oa 
their  re-appearance  at  the  mouth, — If  the  base  of  any 
of  the  Anemones  is  injured  by  the  incision,  the 
wound  generally  proves  mortal* 

On  being  put  under  the  receiver  of  an  air-pump, 
and  having  the  air  exhausted,  these  animals  did  not 
seem  to  experience  any  ill  effects,  or  to  perceive  any 
difference  betwixt  this  and  their  being  in  the  open 
air  :  if  their  tcntacula  happened  to  be  expanded  they 
remained  so,  and  not  the  least  shrinking  could  be 
perccivcc!, 

Soiue  of  them  lived  upwards  of  twelve  months 
without  any  other  food  than  what  the  sea-water 
afforded  them. 

When  shelUfish  or  pieces  of  other  fish,  or  bits  of 
raw  meat,  were  offered,  if  not  too  large,  they  always 
took  them.     The  shells,  even  if  closed,  they  ejected 
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Jn  tTie  coarse  of  a  day  or  two,  bat  perfectly  cleared 
of  their  contents. 

They  bring  forth  their  young  alive  at  the  mouth; 
and  the  abbe  had  tliem  produced  several  times  in 
his  hands :  these  were  generally  from  eight  to  twelve 
in  number.  Though  some  of  them  are  at  this  tim6 
almost  imperceptible,  yet  they  immediately  fix  them- 
selves and  expand  their  tentacula  in  order  to  catch 
their  prey. 

These  animals  are  destitute  of  eyes,  yet  they 
were  always  very  evidently  affected  by  light,  ^f  a 
candle  was  held  over  the  glasses  in  which  they  were 
kept,  and  at  such  a  distance  as  not  to  communicate 
ony  heat,  they  always  closed,  and  did  not  again  ex- 
pand till  the  light  was  removed.  When  however 
thc_y  had  been  plentifully  fed  they  closed  much 
slower,  or  sometimes  even  remained  open. 

When  boiled  in  sea-water  most  of  the  species  ac- 
tjuire  a  firm  consistence,  and  form  a  very  palatable 
food,  which  may  be  eaten  with  perfect  safety.  Cats 
&re  remarkably  fond  of  them  when  thus  cooked. 
Their  smell  is  not  unlike  that  of  a  warm  crab  or 
lobster. 

Among  other  experiments  of  the  abb^  Dicque* 
tnairc,  he  gave  to  two  ActiniEe  of  different  species 
(a  grey  and  a  yellow  one)  a  narrow  slice  offish,  so 
laid  that  each  had  hold  of  an  end.  The  yellow  one 
however  happened  to  seize  the  larger  share.  Each 
swallowed  on  by  ils  respective  end,  till  at  length 
their  mbuths  came  in  contact.  The  grey  one  seem- 
ed at  first  to  get  the  better  j  but  the  other  soon  reco- 
vered its  share,  lost  it  again,  and  again  recovered  it. 

▼  OL,  III.  LI 
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These  alternate  victories  lasted  about  three  hoars^ 
till  at  last,  the  grey  one  losing  its  hold,  the  other 
obtained  the  prize.  This  sucked  it  in  bpt  slowly, 
and  the  grey  one  again  ventured  its  mouth. upon  a 
last  tug  at  the  end  still  in  sight:  but  the  eff)rt 
proved  fruitless  ;  the  yellow  champion  gave  a  final 
pull  and  swallowed  the  whole,  .  During  this  whole, 
contention  both  the  creatures  seemed  animated  by 
considerable  passion  :  but  though  they  remained 
neighbours  for  a  great  while  afterwards,  they  lived 
together  very  peaceably*. 

ft 

THE    SEA-M-ARIGOLD.f 

Mr.  Hughes,  in  his  Natural  History  of  Barhsdoes, 
has  given  us  a  very  minute  account  of  this  species, 
several  individuals  of  which  were  discovered  in  that 
island  some  years  ago.  He  calls  it  an  animal  flower, 
and  seems  to  consider  it  as  a  sensitive  plant,  having 
many  .animal  properties. 

"  The  cave  that  contained  these  animals  was,*'  he 
says,  *^  near  the  bottom  of  a  rocky  clifFfacing  thesea,  in 
the  north  part  of  the  island,  in  the  parish  of  St.  Lucy. 
The  descent  to  it  was  steep  and  dangerous,  being 
in  some  places  almost  perpendicular.  The  cave 
contained  a  natural  bason  of  water  about  sixteen  feet 
long  and  twelve  broad^  in  the  middle  of  which  was 
a  rock  alvvays  covered  with  them. 

"  Round  the  sides  of  this,  at  different  depths 
under  the  water,  seldom,  however,  more  than 
eighteen   inches,  are  seen  at  all  times  of  the  year. 


*  Dicquemaire,  in  Phil.  Tran.  vol.  Ixiii.  p.  36 !•  talr.  i& 
t  Actinia  Calendula.  Linif. 


teeemiagly  fine  radiated  flowers  of  a  paleyellovTj  or 
a  bright  slraw-co!our,  slightly  tinged  with  green. 

"  These  have  the  appearance  of  a  circular  border 
bf  thick-set  petals,  about  the  size  of  and  much 
■  tesembliiig  those  of  the  single  garden  marigold. 

"  I  have  often  attempted  to  pluck  one  of  theni 
from  the  rock  to  wliich  they  are  fixed,  but  could 
never  effect  it.  For  as  soon  as  my  fingers  came 
within  two  or  Ihrec  inches  of  it,  it  would  immediately 
tontract  and  close  together  its  yellow  border,  and 
shrink  back  into  the  hole  in  the  rock ;  but,  if  left 
undisturbed  for  three  or  four  minutes,  it  would  come 
again  gradually  into  sight,  expanding,  though  at 
first  very  cautiously,  what  seemed  its  leaves,  till 
at  last  it  appeared  in  its  former  bloom  :  it  would, 
however^  again  recoil,  with  surprising  quickness, 
when  my  hand  approached  within  a  little  distance  of 
it."  This  gentleman  also  attempted  to  touch  it 
with  his  cane,  iind  then  with  a  slender  rod;  but  the 
Effect  was  the  same.  The  motion  of  the  water, 
caused  by  the  immcrfion  of  the  arms  and  stick,  was 
no  doubt  the  cause  of  its  invariably  retreating  when 
any  attempt  was  made  to  touch  iti 

From  the  centre  of  the  apparent  flower  proceeded 
four  dark-coloured  threads,  somewhat  resembling, 
says  Mr.  H.,  the  legs  of  a  spider :  these,  which  were 
its  arms  or  feelers,  had  a  quick  spontaneous  motion 
from  side  to  si[le. 

Its  body  seemed  to  be  a  small  dark-coloured  tubcj 
about  as  thick  as  a  raven's  quill,  one  end  of  which 
Was  affixed  to  the  rock,  and  the  other,  which  «it- 
Lla 
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t'ctnded  a  little  way  from  it,  was  encircled  "Virttb  Ae 
yellow  border  above  mentbYied. 

Soon  after  the  discovery  of  these  stirpnshig  ani- 
ihals,  great  numbers  of  people  came  to  see  fbem : 
but  as  this  was  attended  with  some  inconvenierice  ta 
the  person  through  whose  grounds  they  weft  obliged 
to  pass,  he  resolved  to  destroy  the  objects  oT  tfier^ 
curiosity ;  and  that  this  might  be  donfe  effectually, 
be  caused  all  the  holes  out  of  which  tbey  appearecf 
to  be  carefully  drilled'  with  an  iron  instromcnft.  He 
could  not,  however,  even  by  this  mean,  iecp  thci» 
down  ;  for  in  the  course  of  a  few  weeks  fbey  agairl^ 
appeared  in  the  very  same  places,  and  inafhoft  iiiai 
became  as  numerous  as  before. 


THE  CUTTLE-FISH  TRIBE. 


TflE  Cuttle-fish,  though  comparatively  large  ani- 
mals, some  of  them  being  two  feet  long  and  upwards, 
are  ranked  by  Linnseus  under  the  class  of  fjf^orms. 
Their  structure  is  remarkable.  The  body  is  cylin- 
drical, and,  in  some  of  the  species,  entirely  covered 
with  a  fleshy  sheath ;  in  others,  the  sheath  reaches 
only  to  the  middle  of  tbe  body.  They  have  eight 
tentacula,  or  arms,  besides  two  feelers,  as  they  are 
called,  which  are  much  longer  than  the  arms.  Both 
the  feelers  and  arms  arc  furnished  with  stronor  cir- 
cular  cups  or  suckers,  by  means  of  which  the  anima 
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^CJiases  its  .prey,  and  firmly  attaches  itgelf.  to  rooks  or 
other  iard  substances.  To  do  this  it  a|)pties:th^if  tsuiv 
feoe,  eKtended  and  plmn,  to  rtbe  surface  of  the  body, 
and  then  drawing  them  up  in  the  centre  .by  mqscles 
contrived  for  the  purpose,  a  vacuum  is  formed,  and 
they  adhere  by  the  pressure  of  the  external    air. 
The  adhesive  power  is  so  great  that  it  is  generally 
more  easy  to  t^jir  off  t]^  ^rw^s  than  separat/5  them 
from  the  substance  lo  which  they  are  fixed.    If  these 
arms  happen  by  any  chance  to  be  broken  ofi^  they  are 
soon  afterwards  reproduced.     The  animals  are  also 
furnished  with  a  hard,  strong  and  hcMTiy  mouth,  re- 
sembling, both  in  tejctqi^  and  substance,  the'beak 
of  a  parrot-     With  this  they  arc  enabled  to  break 
the  sheik  of  Limpets,  and  other  shelled  ani.noals  on 
which  they  feed.     In  the  back,  under  the  skin,  is  a 
|dnd  of  bone  composed  of  thin  parallel  plates  one 
above  another,  and  separated  by  little  cpl^mns  ar- 
ranged in  quincunjL  order.     This  bone  is  oval,  thick 
towards  the  middle  and  thin  at  the  circunjference. 
^t  is  ^extremely  light,  and  genially  elastic,  ;^nd  iu 
the  living  animal  tran^parei^t  like  glass :  the  surface 
ju  sonxe  i^pccies  is  marked  with  longitudinal  fur;'ows. 
When  dried  and  pulverized,  the  bone  of  the  Officinal 
jCuttle^fish  is  employed  by  silversmiths  for  moulds, 
ia  which  they  cast  their  small  work,  as  spoons,  rings, 
.&C.  It  is  filso  converted  into  that  useful  article  of  sta- 
tionary called  pounce.    This  bone,  on  account  of  it;5 
lightness,  is  sometimes  called  sea- foam  or  sea-biscuit. 
In  the  belly  of  the  Cuttle-fish  is  a  veflcl  that  con- 
tains a  quantity  of  darjk  or  inky  fluid,  which  it  emits, 
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6n  contraction,  when  alarmed.  This  not  only 
tinges  the  water  so  as  to  conceal  its  retreat,  but  is 
at  the  same  time  so  bitter^  a$  immediately  ta  drivp  of^ 
its  enemies. 

Tk'  endangjsr'd  Cuttle  thus  evades  his  feaifi^ 

And  native  hoards  of  fluid  fafely  bears. 

A  pitchj  ink  peqiUar  glands  fupply, 

Wliofe  (hades  the  fharpeft  beam  of  light  defjr* 

Purfu  d  he  bids  the  fable  fountains  flow, 

Andvfrapt  in  clouds  eludes  th*  impepding  foe«  ) 

The  fi(h  retreats  unfeen,  while  felf-bom  night 

\V;ith  pious  (h^ide  befriends  her  parent's  flight  *, 

Swammerdam  was  of  opinion  that  the  Indian  inlt 
is  nothing  more  than  this  black  fluid  in  an  inspissa- 
ted statCj  with  the  addition  of  perfumes.  If  Indian 
ink  be  dissolved  in  water  in  any  considerable  quan- 
tity, in  the  space  of  a  few  days  it  acquires  a  very  high 
degree  pf  putridity,  clearly  indicating  its  being  form- 
ed of  some  animal  substance;  and  t^o  pthcr  seems  sq 
well  calculated  to  compose  it  as  this. 

The  male  always  accompanies  the  female,  and  when 
she  is  attacked  will  brave  every  danger,  and  attempt 
her  rescue  even  pt  the  hazard  of  his  own  life.  As 
soon  as  she  observes  her  partner  to  be  wounded  she 
immediately  escapes,  her  timidity  not  suffering  her 
to  render  him  any  assistance.  When  these  animaH 
are  dragged  out  of  the  water,  they  make  a  noise  some- 
what like  the  grunting  of  a  hog. 


Jones's  Oppian^ 
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The  young  are  jproduced  from  eggs  deposited  on 
the  sea  weed,  in  parcels  exactly  resembling  a  bunch 
of  grapes.  These  are  at  first  white,  but  after  their 
impregnation  by  the  male  they  become  black  :  they 
are  round,  with  a  little  point  at  the  end,  and  in  each 
of  them  is  contained  a  Cuttle-fish  surrounded  by  a 
gelatinous  fluid. 

T^e  Officinal  Cuttle-Ji/b^  was  in  great  esteem  by 
the  ancients  as  food,  and  it  is  even  yet  used  as  such 
by  the  Italians. 

The  Eight-armed  Cuiile-fijb  f  in  the  4iot  climates 
fK>metimes  becomes  of  such  a  size  as  to  measure 
twelve  feet  across  its  centre,  and  to  have  each  of  its 
arms  between  forty  and  fifty  feet  long.  When  the 
Indians  go  out  in  their  canoes,  in  places  frequented 
by  these  Sepia,  they  are  always  in  dread  of  their  fling- 
ing their  arms  over  and  sinking  them;  on  which  ac- 
count they  are  careful  to  take  with  them  an  ax  to  cut 
them  oflf. 


esc 


THE  STAR-FISH  or  SEA-STAR. 


These  are  inhabitants  of  the  sea,^  and  are  usually 
.  found  on  the  sand  or  among  the  rocks  on  the  sea« 


^■"^ 


*  Sepia  officinalis  of  Linnsufl. 
'1^  Sepia  octopodia  of  Linnscus* 
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fihote  bon^erably  betovt^  .higbi^ater  ^waijk:.     Vlfaetp 
HOQveriQg  ifi  &  {eori^eous  crusty  whi^h  defeed^  tbfcn 
from  theattacfcs  of  tbeisoimlkir  a«Hnf)als;  md  ib^b»fi 
fi>rc  or  more  rays  prooeeding  -from  a  ceoins  in  mhich 
their  mouth  is  ^ituatedt    Every  ray  ia  rfurnisii^  ^^^ 
a  prodigiofis  number  cif  tedtacula,  or  ahcat  «Qfl  aod 
fleshy  tubeSj  which  appear  to  be  of  use  not  fCmly  in 
'takl'fig  prey,  and  in  aiding  the  i|K)tioiQ  ^fthe  girimalj 
but  also  in  enabUng  it  to  adhere  to  rrocka  wd  -otbor 
substances^  by  which  it  withstands  the  iitM'qe^  tbs 
waves.     In   a  single  aninial  these  itetttacula  iiave 
j^een  foqnd  above  1500  in  nunober:  and  wbi^n  ibo 
Star-*fi(h  are  tbrawn  on  their  ^backs  these  ^Eiay^he 
dbs^erved  to  be  pqsbed  out  find  witbdrawi)  fin  the 
aame  nianner  as  snails  do  their  horns*    Xb^ir  pro- 
gressive motiqn^  which  is  with  (heir  ratys,  is  (vti^ 
alow:  and  by  the  undulation  ^  Ihese  tl^y  .^re  en- 
abled to  swim.     They  possess  considerable  fomen 
pf  reproduction  ;  for,  if  by  any  violepce  ^  r^y  is  bro- 
l^en  off,  (for  niost  of  them  are  very  brittle,)  in  the 
course  of  a  short  time  they  are -provided  with  a  new 
one.     The  mouth  is  armed  with  bony  teeth,  that  are 
used  in  seizing  aqd  breaking  the  shells  on  which  they 
feed :  from  hence  a  canal  extends  to  each  of  the 
rays,  runs  through  the  whole  length,  and   becomes 
gradually  narrower  as  it  approaches  the  extremity. 

If  the  Star- fish  are  drowned  in  brandy  or  spirits  of 
wine,  and  the  rays  be  kept  flat  and  expanded  during 
the  time,  it  is  easy  afterwards  to  extractj>  by  means 
of  a  pair  of  forceps,  the  stomach  and  intestines  entire, 
t})rough  the  mouth.    This  information  niay  be  pf 


use  to  those  who  wish  to  preserve  specimeaas  of  them, 
find  were  jiot  pceviouB])'  pos&easetl  of  it. 

THE   ARBORESCENT    STAR-FISH*. 

This  extremely  singular  species  is  occasionally 
found  in  most  seas,  but  never  in  any  great  number. 
Tt  has  five  cqui-disfant,  thickly  jointed  processes  pro- 
ceeding from  its  centre,  each  of  which  is  divided  into 
two  other  smaller  ones,  and  each  of  these  into  two 
others  still  smaller  ;  and  this  mode  of  regular  subdi- 
vision is  continued  to  a  vast  estenf,  and  in  the  most 
beautiful  gradation  of  minuteness,  till  at  length  the 
number  of  extreme  ramifications  sometimes  amount 
to  several  thousands.  One  specimen,  that  measured 
three  feet  across,  had  five  hundred  and  twelve  ex- 
tremities to  each  ray ;  so  that,  in  this,  the  whole  num- 
ber was  2560.  By  this  most  curious  structure  the 
animal  becomes  as  it  were  a  living  net,  and  is  capa- 
■ble  of  catching  such  creatures  as  are  by  nature  des- 
^ined  for  its  prey,  by  the  sudden  contraction  of  its 
-innumerable  ramifications  ;  and  the  unfortunate 
•  object  is  secured  by  these  beyond  all  possibility  of 
-escape  |. 

In  order  to  preserve  this  curious  animal  whole  and 
■undamaged  for  cabinets,  it  should  be  taken  far  out  in 
the  sea  ;  and  the  fishermen  ought  to  be  careful  not 


*   Synonims. — Aslerj'as   Mtdusr.     L-nn. — Magellanic 
iih.     Bashei-fish.    Branched  Astcrias.     Medu!«  Star-fiah. 
-j-  Shaw's  Nat.  Mi),  vol.  iii.  ub.  loj. 


to  break  off  any  of  the  limbs,  and  to  prevent  the  a'ni- 
mal  from  contracting  and  entangling  its  ooter  and 
most  slender  branches.  The  fishermen  of  the  Cape 
get  six  and  sometimes  even  ten  rix-dollars  for  one  of 
these  6tar-fish» 

When  it  is  alive,  or  but  just  dead,  its  colour  is  a 
reddish  or  deep  carnation ;  but  on  being  dried  it  be- 
comes somewhat  grey.  It  should  be  dried  in  the 
phade,  in  jsome  open  place,  where  the  wind  h^  free 
access  to  it;  fpr  in  the  sun  it  is  apt  to  dissolve,  and 
if  placed  too  much  in  the  ?hadQ  it  ftccjuently  bft^ 
comes  putri4*f 


THE  SEA-URCHINS t. 


The  Sea-urchins  are  generally  round,  and  shaped 
like  a  somewhat  flattened  ball.  Their  exterior  is  a 
bony  crust,  usually  furnished  with  moveable  spinel, 
by  which  they  are  defended  from  injury,  and  by 
means  of  which  they  have  their  progressive  motion! 
these  are  often  very  aumerous,  amounting  in  some 
species  to  upwards  of  two  thousand.  The  mouth  is 
placed  beneath,  and  in  most  of  the  species  has  five 
valves  or  teeth. 


t       I.  ■    -'      ■'  1       ■         ■       .  !'■■<■  IT  I    g*»  » 


*  Thunberg,  i.  240.        f  Sea  Hedge-hogs  or  Sea-Eggs. 


VKB    COMMON    SEA-UmCHIK, 
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They  arc  all  inhabitants  of  the  sea,  and  in  their 
general  charadler  have  so  great  an  alliance  to  each 
©ther,  that  it  will  not  be  necessary  to  bring  forward 
more  than  one  species  to  illustrate  the  whole  genus- 

THE    COMMON   SEA-URCHIN*. 

This  animal,  which  lodges  in  cavities  of  roclts  just 
within  low-water  mark,  on  most  of  the  British  coasts, 
is  nearly  of  a  globular  shape,  having  its  ahell  marked 
into  ten  partitions  or  divisions, not  much  unlike  thoss 
of  an  orange.  The  mouth  is  situated  in  the  lower  or 
under  part,  and  armed  with  five  strong  and  sharpened 
teeth.  The  stomach  and  intestines,  which  are  of 
considerable  length,  are  disposed  in  a  somewhat  cir- 
cular form  ;  and  the  whole  body  ia  supported  entirely 
by  a  set  of  upright  bones  or  columns.  On  the  out- 
side of  the  shell  is  a  prodigious  number  of  sharp 
jnoveable  spines,  of  a  dull  violet  and  greenish  colour, 
curiously  articulated,  like  ball  or  socket,  with  tuber- 
cles on  the  suriacc,  and  connected  by  strong  liga- 
ments to  the  skin  or  epidermis  with  which  the  shell 
is  covered.  The  spines  arc  the  instruments  by  which 
(he  animal  conveys  itself  at  plcafure  from  one  place 
jo  another ;  and  by  means  of  these  it  is  enabled  to 
move  at  the  bottom  of  the  water  with  great  j^wjftness. 
.It  generally  employs  those  about  the  mouth  tor  this 
.purpose,  keeping  that  opening  downwardsj  but  it  is 


*  Synonyms.— Echinus  rsculeiitos,      Linn. — Eatable  Elcbinm. 
/■^nn.—Common  Echinus,  or  Esculent  Echinus. SlrnvSi  Ai/. 
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elso  usaerted  :to  j)ave<he  power  4)£  moving  £onf9ipd  by 
turning  oo  itsdf  like  a  wheel.  Wiien  any  tfaiog  aldrs^ 
these.aBimals^tbey  ioamediatdy  CDOve  all  tbdr  spinet 
towards  k^  aod  wak  ao  attack^  as  an  army  of  {»ke- 
inen  would  with  their  weapons-  The  number  of 
muscles,  fibres,  and  other  Apparatus  necessary  to  the 
prqper  fDanagement  of  these  must  be  v^ery  great,  and 
Itr^e  .exceedingly  wondorfuL — So  tenacioua  are  the 
J5iea-UiKcbiiis  of  tlie  .vital  fi^aciple,  ihat,^oo  opening 
one  tof  ^hefB,  it  is  no  unconunon  .oircuoistance  ta 
ia\)BffXMc  the  sevjosal  parts  ofthe  broken  sbeU  move  off 
ia  diffeceat  .directions. 

Between  the  spines,  and  disposed  in  a  continued 
iQagitudinal  series  on  the  fei^ral  divisions  x>r  regions 
of  the  shell,  are  an  infinite  number  of  very  small  fb- 
Tamina,  communicating  with  an  egua^  number  of 
iteotacula  placed  above  thenp.  These  are  the  instru- 
jnents  by  which  the  creature  a^xes  itself  to  aay  ob- 
ject, nnd  stops  its  motion.  They  are  possessed  oi  a 
Atery  high  dqgree  of  contractile  power,  and  are  fur- 
bished at  the  extremities  with  an  expansile  part,  which 
^nay  be  supposed  to  operate  as  a  sphinoter,  or  as  the 
tail  of  a  leech,  in  fastening  the  animals  securely  to 
rocks  and  other  substances  to  which  they  chuseto 
adhere. 

The  shell  of  this  -animal,  when  deprived  of  the 
spines,  which  easily  iall  off  in  dying,  is^  of  a  pale  red- 
dish tinge,  and  the  tubercles  on  which  the  spines  are 
fixed,  appear  like  :So  many  pearly  protuberances  on 
the  surface. 

At  Marfeillcs  and  in  some  other  towns  on  the  Con- 
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tinent,  this  species  is  exposed  for  sale  in  the  markets 
as  oysters  are  with  us,  and  is  eaten  boiled  like  an  egg. 
If  fenny  an  article  of  food  among  the  lower  class  on 
the  sea-coasts  of  many  parts  of  this  country,  but  does 
not  seem  to  have  made  its  way  to  the  tables  of  the 
opulent.  The  ftorhans  adopted  it,  and  dressed  it 
with  vinegar,  mead,  parsley^  and  mint*. 


^  SBaw's  Nat.  Mis.  vli.  tab.  223. — Barbut's  Gen.JVerm* 
p.  9b>-n5]ioane)  ir.  267.-^Pcim.  Brit.  2ool.  iv.  p.  6&. 
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tHE  BERNACLES** 


^HESE  shells  are  fixed  at  the  base,  and  consist  of 
triore  than  two  unequal  and  erect  valves.  Thd 
animal  that  inhabits  theril  is  similar  to  one  inhabit- 
ing submarine  rocks,  that  Linnaelus  has  placed  in  the 
last  order  Under  the  namfe  of  TriioH. 

The  two  shells  of  this  tribe  that  are  be^t  ktibwri 
are  the  Common  Bertiacle  ^^  which  is  foiind  adhere 
ing  in  vast  numbers  to  rocks^  oysters  and  other  shell- 
fish, and  the  Goofe-Bernacle  %^  sd  well  knowii 
from  the  fables  o(  its  producing  the  Bernaclci 
Goose* 

The  animals  cofttained  in  these  shells^  as  well 
as  in  thosq  of  all  the  other  species,  have  twenty- 
four  claws  or  tentacuia,  all  joined  in  pairs  iieaf  the 
bottom,  and  inserted  in  one  common  base.  I'hc 
twelve  longest  stand  somewhat  erect  and  arched, 
arising  from  the  back  part  of  the  animal ;  they  appear 
like  so  many  yellow  curled  feathers,  clcar^  horny,  and 
articulated  :  every  joint  is  furnished  with  two  tows 
of  hairs  on  the  concave  side.     They  arc  oi  use  in 

*  The  Linnean  order  of  Testaceous  or  Shbll-fish  com* 
mences  here. 

f  Lepas  Balanus  of  Linnseus.       %  Lepas  anatifera  of  Unnseuff. 


TH£    BERKACLES. 

catcTiIng  prey,  and  the  animals  arc  continually  ex-- 
tending  and  contracting  these  arched  hairy  claws, 
which  serve  a><  a  net. 

The  twelve  smallest  are  placed,  six  on  eicli  side, 
in  the  front  of  these.  Tbcy  are  more  plir.b'e  and 
fullerof  hairs  than  the  others,  and  seein  lo  perform 
the  office  nf  hands. 

The  trunk  or  proboscis  rises  from  the  middle  of 
the  base  of  the  larger  claws,  and  is  longer  than  any 
of  them.  This  the  animal  moves  with  great  agility 
in  any  direction  :  it  is  tubular,  transparent,  and  com- 
posed of  rings  lessening  gradually  lo  the  extremity, 
where  it  is  surroimded  with  a  circle  of  small  bristles, 
which  are  likewise  moveable.  Along  the  inside  of 
this  transparent  proboscis  appears  the  spiral  dark- 
coloured  tongue,  which  is  extended  and  contracted 
at  pleasure. 

The  mouth,  formed  not  unlike  a  contracted 
purse,  is  placed  in  front  between  the  smaller  claws, 
within  the  folds  of  which  are  six  or  eight  horny 
laminae  or  erect  teeth.  Under  this  lie  the  stomach, 
intestines,  and  tendons  by  which  the  animal  adheres 
to  the  shell*. 

The  Goose  Bernaclcs  consist  each  of  five  shells. 
They  adhere  in  clusters  to  the  bottoms  of  vessels 
and  old  timber,  by  means  of  tubes  that  in  appearance 
arc  like  some  of  the  Corallines  "I-. 


*  EUi*  on  Bcrnacles,  Pbll.  Tran.  vol.  1.  p.  845. 
■(  Sec  the  account  ordiefiernacleGooic,  in  vol.  ii. 
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The  f  holas  has  a  shell  of  t\fro  valves  that  ojf&A 
ivide  at  each  etid>  with  several  lesser  ones-  at  tb^ 
lijnge;  The  hinges  are  folded  h^ck^  ami  united  h^ 
a  cartilage;  and  in  the  inside,  betleath  jbhehingOy  is 
^n  incurved  tooth.  If  he  animal  contained  iii  thU 
shell  is  called  an  Ascldiui 

The  animals  of  this  tribe  perforatci  clay^  s^fljgf 
stones  arid  wood,  while  very  young  i  and  as  they 
Increase  in  size  they  enlarge  then*  habitation  witbioi 
and  thus  become  imprisoned.  They  are  always 
found  below  high  water  mark,  arid  a  mass  df  rock 
may  sometimes  be  seen  wholly  perforated  by  theoi. 
They  have  two  orifices  or  openings  capable  of  don- 
gation  in  the  manner  of  a  proboscis  i  one  of  these  is 
supposed  to  be  the  mouth,  and  has  the. faculty  of 
Spouting  water  as  from  a  fountain.  Most  of  thenl 
contain  a  phosphorescent  liquor,  of  great  brilliancy  in 
the  dark,  which  also  illumiaates  whatever  it  touches 
or  happens  to  fall  upon. 

From  the  following  species  the  character  of  nearly 
the  whole  genus  may  be  collected. 

THE    DACTYLE    PHOLAS  *. 

♦ 

This  is  an  oblong  shell,  marked  with  somewhat 
spinous  stripes.  When  full  grown  it  is  about  an 
inch  and  a  quarter  long,  and  neacr  five  inches  broad. 


*  Phplas  dactylus.    JJnfu 
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it  18  of  a  whitish  colour,  and  in  external  appearance 
has  some  resemblance  to  a  muscle. 

The  great  powers  of  penetration  of  these  animals 
compared  with  their  apparent  imbecility  have  justly 
excited  the  astonishment  of  philosophers  and  natu- 
ralists in  all  ages.  When  divested  of  their  shell 
they  are  roundish  and  soft,  with  no  instrument  that 
seems  in  the  least  fitted  for  boring  info  stones,  which 
they  are  known  to  do,  or  even  for  penetrating  the 
softest  substance.  They  are,  indeed,  each  of  them 
furnished  with  two  teeth  ;  but  these  are  placed  in 
such  a  situation  as  to  be  incapable  of  touching  the 
hollow  surface  of  their  stony  dwellings.  They  have 
also  two  corners  to  their  shells,  that  open  and  shut 
at  either  end  ;  but  these  are  totally  unserviceable  to 
them  as  miners.  The  instrument  with  which  they 
perform  all  their  operations,  and  by  means  of  which 
they  bury  themselves  in  the  hardest  rocks,  is  only 
a  broad  fleshy  substance,  somewhat  resembling 
a  tongue,  that  is  seen  issuing  from  the  bottom 
of  the  shell.  With  this  soft  yielding  instrument, 
while  yet  young  and  small,  they  work  ihcir  way 
into  the  substance  of  the  stone,  and  they  enlarge 
their  apartment  as  their  increasing  size  renders  it 
necessary. 

The  seeming  unfitness,  however,  of  this  animal 
for  penetrating  into  rocks,  and  there  forming  an 
habitation,  has  induced  many  philosophers  to  sup- 
pose that  they  entered  the  rock  while  it  was  yet  in  a 
soft  state,  and,  from  the  petrifying  quality  of  the 
water,  that  the  whole  rock  afterwards  hardened 
round    them  by  degrees.     This  opinion,  however, 

VOL.  in.  M  m 
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had  beei)  confuted,  iit  a  very  satisfactory  manner,  if 
Dr.  Bohads,  who  observed  that  numy  of  the  pillars 
^f  th6  temf^le  of  Sefapis  at  Pi;iteoli  were  penetrated 
by  these  animald.  Whence  he  justly  conclude 
that  the  Pbolades  must  have  pierc^  into  tbem  aftet 
they  were  erected;  for  no  workman  would  haye 
laboured  a  pillar  into  form,  if  it  had  been  honey* 
eomb^d  by  worms  in  the  quarry.  In  »hort^  there 
ean  be  no  doubt  but  that  the  pillars  were  perfectly 
Mvtnd  when  erected^  and  that  these  animaU  attacked 
them  during  the  time  in  which  they  continued  buried 
tii^der  water,  from  the  earthquake  that  swallowed  up 
the  city* 

i^rom  hence  tt  appears  that,  m  all  nature,  there 
is  not  a  greater  instance  of  perseverance  and  pa^ 
tience  than  what  this  animal  is  seen  to  exhibit.  Fur<» 
nrsbed  with  the  bluntest  and  softest  augre,  by  dow, 
successive  applieations,  it  effects  what  other  animals 
are  incapable  of  performing  by  force,  penetrating 
the  hardest  bodies  only  with  its  tongue.  Wben> 
while  yet  very  small,  it  has  effected  an  entrance,  and 
buried  its  body  in  the  stone>  ii  there  continues  for 
life  at  its  ease  ;  the  tea-water  that  enters  at  the  Kttlt 
aperture  supplying  it  with  luxurious  plenty.  Upon 
this  seemingly  thin  diet  it  by  degrees  grows  larger 
and  larger,  and  soon  finds  itself  under  the  necessity 
of  increasing  the  dimensions  of  its  habitation  and 
its  shell. 

The  nK>tion  of  the  Pholas  is  slow  beyond  CM- 
ception  ;  its  progress  keeps  pace  with  the  growth  of 
its  body ;  and  in  proportion  as  it  becomes  larger  it 
makes  its  way  farther  into  the  rock.    When  it  has 
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got  a  certain  way  in,  it  thSn  turns  from  its  former 
direction  and  hollows  downward  j  till,  at  last,  when 
its  habitation  is  completed,  the  whole  apartment  re- 
sembles the  bowl  of  a  tobacco  pipe  ;  the  hole  in  the 

_  shank  being  that  by  which  the  animal  entered. 

Thus  immured,  the  Pholas  lives  in  darkness,  in- 
dolence, and  plenty ;  it  never  removes  from  the 
narrow  mansion  into  which  it  has  penetrated  ;  and 
seems  perfectly  content  with  being  inclosed  in  its 
own  sepulchre.  The  influx  of  the  sea-water  that 
enters  by  its  little  gallery,  satisfies  all  its  wants  ;  and 
without  any  other  fbcd  it  is  found  to  grow  from 
five  to  eight  inches  long,  and  thick  in  proportion. 

Yet  the  Pholas  thus  shut  up  is  not  so  solitary  an 
animal  as  would  at  first  appear;  for  though  it  is  im- 
mured in  its  hole,  without  egress,  though  it  is  im- 
possible for  the  animal,  grown  to  a  great  size,  to  get 
out  by  the  way  it  made  to  get  in,  yet  many  of  this 
kind  often  meet  in  the  heart  of  the  rock,  and,  lika 
miners  in  a  siege,  who  sometimes  cross  each  other's 
galleries,  they  frequently  break  in  upon  each  other'3 
retreats.  They  arc  commonly  found  in  great  num- 
bers in  the  same  rock,  and  sometimes  above  twenty 
are  discovered  within  a  few  inches  of  each  other. 

This  animal  is  found  in  the  greatest  quantity  at 
Ancona,  in  Italy  ;  it  is  found  also  along  the  shores 
of  Normandy  and    Poilou,    in    France,  and  upon 

■  some  of  the  coasts  of  Scotland.  It  is  in  general  con- 
sidered as  a  very  great  delicacy  at  the  tabic j  of  the 
luxurious*. 


■  side 
I    luxi 
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THE  RAZOR-SHELLS* 


These  shells  are  bivalve,  oblong,  in  sbapesomc* 
what  resembling  the  handle  of  a  razor,  and  open 
at  both  ends:  the  hinge  has  a  small  and  sharp 
reflected  tooth,  sometimes  double,  not  inserted  into 
the  opposite  valve.  The  anhnal  is  similar  to  that  of 
the  last  gen  as.     . 

•  Many  of  the  bivalved  shell-fishcs^  have  the  power 
of  performing  a  progressive  or  retrogfrade  motion 
by  an  instrument  that  has  no  small  resemblance  to  a 
leg  or  foot,  and  called  the  tongue.  But  the  present 
animals  can,  at  pleasure,  make  this  assume  almost 
every  kind  of  form,  according  as  their  exigencies 
require.  By  this  tongue  they  are  not  only  enabled 
to  creep,  to  sink  into  the  mud,  or  disengage  them- 
selves from  it,  but  to  perform  a  motion  which  no 
one  could  suppose  shell-fishes  were  capable  of  per- 
forming. 

All  the  species  of  Razor-shells  are  incapable  of 
progressive  motion  on  the  surface  ;  but  they  dig  a 
hole  or  cell  in  the  sand,  sometimes  two  feet  in 
depth,  in  which  they  can  ascend  or  descend  at  plea- 
sure. The  instrument  or  tongue,  by  which  they 
pecform  all  their  motions,  is  situated  at  the  centre. 
It  is  fleshy,  cylindrical,  and  pretty  long.  When 
Decessary,  the  animals  can  make  the  termination  of 
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tte  tongue  assume  the  form  of  a  ball.  The  Razor- 
fish,  when  I^-ing  on  the  surface  of  the  sand,  and 
about  to  sink  into  it,  extends,  its  tongue  from  the 
inferior  end  of  the  shell,  and  makes  the  extremity 
of  it  take  the  form  of  a  shovel,  sharp  on  each  side, 
and  terminating  in  a  point.  With  this  instrument 
the  animal  cuts  a  hole  in  the  sand.  After  the  hole 
is  made,  it  advances  the  tongue  still  farther  into 
the  sand,  makes  it  assume  the  form  of  a  hook,  and 
V/kh  this  hook,  as  a  fulcrum,  it  obliges  the  shell  to 
descend  into  the  hole.  In  this  manner  the  animal 
operates  till  the  shell  totally  disappears.  When  it 
chuses  to  regain  the  surface,  it  puts  the  termination 
of  the  tongue  into  the  shape  of  a  ball,  and  makes 
an  effort  to  extend  the  whole  tongue  :  but  the  ball 
prevents  any  farther  descent,  and  the  muscular  etiurt 
necessarily  pushes  the  shell  upward  till  it  reaches  the  • 
surface,  or  top  of  the  hole.  It  is  amazing  with 
what  dexterity  and  quickness  these  seemingly  awk- 
ward motions  arc  performed. 

It  is  remarkable  that  the  razor-fish,  though  it  lives 
in  salt  water,  abhors  salt.  When  a  little  salt  is 
thrown  into  the  hole,  the  animal  instantly  quits  his 
habitation.  But  it  is  still  more  remarkable,  that,  if 
the  animal  is  once  seized  with  the  hand,  and  after- 
wards allowed  to  retire  into  its  cell,  salt  will  then  be 
strewed  in  vain,  (or  the  fish  will  never  again  make 
il3  appearance.  If  It  is  not  handled,  by  applying 
salt  the  animal  may  be  made  to  come  to  the  surface 
as  often  as  a  person  pleases ;  and  fishermen  often 
make  use  of  this  stratagem.     This  conduct  indicates 

I     (nore  sentiment  and  recollcctioti  than  one  would 
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have  been  inclined  to  expect  from  an  animal  so  lov 
in  the  order  of  nature  as  a  Razor-fisfa. 


THE  OYSTER  TRIBE, 


The  Oysters  are  bivalve  sbell-fisb^  with  the  valves 
generally  unequal.  The  hinge  is  without  teeth,  but 
furnished  with  an  ovate  hollow^  and  mostly  with  Ia< 
teral  transverse  grooves. 

THE    EDIBLB    OYSTER  *. 

These  Oysters  inhabit  the  European  and  Indian 
seas,  and  are  well  known  as  a  palatable  and  nutri- 
tious food.  Most  of  our  coasts  produce  them  in 
great  abundance,  but  the  coasts  chiefly  celebrated 
are  those  of  Essex  and  Suffolk,  Here  they  are 
dredged  up  by  means  of  a  net  with  an  iron  scraper 
at  the  mouth,  that  is  dragged  by  a  rope  from  a  boat, 
over  the  beds.  As  soon  as  taken  from  their  native 
beds  they  are  stored  in  pits  formed  for  the  purpose, 
furnished  with  sluices,  through  which,  at  the  spring 
tides,  the  water  is  suffered  to  flow.  This  water  being 
stagnant,  soon  becomes  green  in  warm  weather,  and 
in  a  few  days  afterwards  the  Oysters  acquire  the 
same  tinge,  which  renders  them  of  greater  value  in 
the  market :  but  they  do  not  acquire  their  full  qua- 

*  Ostrea  eduli5.    Lhm. 


Iity,  and  become  fit  for  sale,  till  the  end  of  six  or 
eight  weeks, 

The    principal  breeding-time    of  Oysters   is    in 

April  and  May,  when  they  cast  their  spawn,  or 
spals,  as  the  fishermen  call  them,  upon  rocks,  stones, 
shells,  or  any  olher  hard  substance  that  happens  to 
be  near  the  place  where  they  lie,  to  which  the  spats 
immediately  adhere.  These  till  they  obtain  their 
film  or  crust  are  somewhat  like  a  drop  of  a  candle^ 
but  are  of  a  greenish  hue.  The  substances  to  which 
they  adhere,  of  whatever  nature,  are  called  cullcb. 
From  the  spawning-time  till  about  the  end  of  July 
the  Oysters  are  said  to  be  sickj  but  by  the  end  of 
August  they  become  perfectly  recovered.  During 
these  months  they  are  out  of  season,  and  are  bad 
eating.  This  is  known,  on  inspection,  by  the  mal$ 
having  a  black,  and  the  female  a  milky  substaace  in 
the  gill. 

The  Oyster  fishery  of  our  principal  coasts  is  regu- 
lated by  a  court  of  admiralty.  In  the  month  of  May 
the  fishermen  are  allowed  to  lake  the  Oysters  in  order 
to  separate  the  spawn  from  the  cultch,  the  laltcr  of 
which  is  thrown  in  again  to  preserve  the  bed  for  the 
future.  Afier  this  month  it  is  felony  to  carry  away 
the  cultch,  and  otherwise  punishable  to  take  any 
Oyster,  between  whose  shells,  when  closed,  a  shil- 
ling will  rattle.  The  reason  of  the  heavy  penalty  on 
destroying  the  colteh,  is,  that  when  this  is  t;ikcn 
away,  the  ouse  will  increase,  and  muscles  and 
cockles  will  breed  on  the  bed  and  destroy  the 
.Oysters,  from  their  gradually  occupying  all  the  places 
OH  which  the  spawn  should  be  cast.  There  is  lik&* 
Mm  4 
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wise  sDtne  penalty  for  not  treading  on  and  killing,  or 
throwing  on  shore  any  Star- fish*  that  are  seen,  which 
are  vecy  destructive  to  the  Oysters,  by  inserting  their 
rays  between  the  shells,  when  they  aatc  open,  and  de- 
stroying the  animals  within. 

Oysters  are  not  reckoned  proper  for  the  table  till 
they  are  about  a  year  and  half  old ;  so  that  the  brood 
of  one  spring  are  not  to  be  taken  for  sale  till  at  least 
the  September  twelve-months  afterwards.  When 
younger  than  these  happen  to  be  taken  in  the  dredgCj 
they  are  alivays  thrown  into  the  sea  again.  The 
fishermen  know  the  age  of  Oysters  by  the  broader 
distances  or  interstices  among  the  rounds  or  rings  of 
the  convex  shell. 

The  Oysters  in  the  pits  of  course  always  He  loose,, 
but  on  their  native  beds  they  are  in  general  fixed 
(from  the  time  they  are  cast)  by  their  under  shell; 
and  their  goodness  is  said  to  be  materially  affected 
by  their  being  laid  in  the  pits  with  the  flat  shell 
downwards,  not  being  able  in  this  position  to  retail^ 
sufficient  water  in  the  shell  for  their  support  f . 

The  French  assert,  but  apparently  without  proo^ 
that  the  English  Oysters,  which  are  esteemed  the 
best  in  Europe,  were  originally  procured  from  Con^* 
calle  Bay  near  St.  Malo. 

With  regard,  to  the    locomotive   faculty  of  thc^ 


<  iip>  ■  "Ml" 
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t  Haak  on  i\^e  Breeding  of  Colchester  Oysters^  MSS«  in  BriU 
Mus«  Ays.  Cat.  No.  243.  49.-^Tuke  on  the  Generation  an(i 
Ordering  of  Colchester  Oysters^  Sprat*s  History  of  the  Royal  Son 
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Oyster,  when  detached  from  its  native  rocks  or  ha- 
bitation, (which  is  a  subject  of  curious  investigation,) 
every  one  must  have  observed  that  it  cannot  take 
place  in  the  usual  way  of  other  vivalves,  by  m^ans 
of  a  foot,  for  such  an  appendage  is  altogelher  want- 
ing in  it.  The  abbe  Dicquemaire,  who  attended 
minutely  to  the  manners  of  these  as  well  as  of  se- 
veral other  marine  animatsj  assures  us  that  they  have 
3  power  of  moving  themselvcSj  and  this  by  the  sin- 
gular effort  of  ejecting  water  with  considerable  force 
from  their  shells.  They  thus  are  able  either  to 
throw  themsehTs  backward,  or  to  start  aside  in  a 
lateral  direction.  He  says,  that  any  person  may 
amuse  himself  with  the  squirting  and  motions  of 
Oysters,  by  putting  them  in, a  plate  placed  in  an 
horizontal  position,  which  contains  as  much  sea- 
water  as  is  sufBcient  to  cover  ihem.  »  ■ 
The  Oyster  has  been  represented  by  many  au- 
thors as  an  animal  destitute  not  only  of  motion,  but 
of  every  species  of  sensalion.  The  abbe  Dicqup*  , 
roairc,  however,  has  shown  that  it  can  perforin 
movements  perfectly  consonant  to  its  wants,  to  the 
dangers  it  apprehends,  and  to  the  enemies  by  which 
it  is  attacked.  Instead  of  being  destitute  of  sensa- 
tion. Oysters  are  even  capable  of  deriving  some 
knowledge  from  experience.  When  removed  frora 
situations  that  are  constantly  covered  with  the  sea, 
from  want  of  experience,  they  open  their  shells,  lose 
their  water,  and  die  in  a  few  days.  But,  when 
taken  from  similar  situations,  and  laid  down  in  places 
from  which  the  sea  occasionally  retires,  they  feel  the 


539  ^^^    EDIBLB  OYSr%tk% 

efiect  of  the  sun's  rays^  or  of  the  cold  air^  or  perhaps 
fppfehend  the  attacks  of  enemiest  and  accordingly 
Iciffi  to  keep  their  shells  close  till  the  tide  returns'^. 
iiQ^  muscular  power  of  this  as  well  as  of  most 
other  bivalved  shell-fish^  in  closing  the  shells,  is  very 
great,  and  is  always  exerted  on  the  least  alarm.  Mr. 
Borlase  mentions  an  instance  of  three  young  mice 
having  been  found  killed  by  an  Oyster's  closing  its 
shell  upon  them  while  stealing  in  to  devour  him.---' 
This  gentleman  was  also  informed  by  a  clergyman  of 
the  utmost  veradty,  that  the  enemies  of  these  ani- 
mals have  modes  of  destroying  them,  notwithstand* 
ing  both  their  strength  and  cunning.  As  a  friend 
of  the  latter  was  one  day  fishing  in  the  sea,  he  ob- 
served A  lobster  make^  several  attempts  to  get  at  an 
Oyster^  but  on  his  approach  it  always  closed  its 
(y^ls.  At  length  the  lobster,  having  waited  till  it 
lay  pretty  wide  open»  contrived  to  push  a  stone  be- 
twixt the  gaping  shells,  when  he  immediately  sprung 
upon  his  prey  and  devoured  itf. 

Oysters  breathe  by  means  of  gills :  they  draw  the 
water  in  at  their  mouth,  a  small  opening  in  the 
.  upper  part  of  the  body,  drive  it  down  a  long  canal 
that  constitutes  the  base  of  the  gills,  and  so  out 
again,  retaining  the  air  for  the  necessary  functions 
of  the  body.  Thus  their  ejecting  of  water  seems 
to  serve  the  double  purpose,  of  aiding  the  motion 
of  sudi  as  are  loose,  and  of  supplying  the  animals 
with  air. 

*  Journal  dc  Physique. 

f  BorUfc'a  Nat.  Hist,  of  Cornwall,  p.  274. 
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THE    SCALLOP*. 

The  Scallop  has  the  power  of  progressive  motioa 
upon  land^  and  likewise  of  swimming  on  the  surface 
of  the  water.  When  this  animal  happens  to  be  de-  . 
serted  by  the  tide^  it  opens  its  shell  to  the  full  ex- 
tent, then  shuts  it  with  a  sudden  jerk,  by  which  it 
often  rises  five  or  six  inches  from  the  ground*  la 
this  manner  it  tumbles  forward  till  it  regains  the 
water.  When  the  sea  is  calm,  troops  or  little  fleets 
of  Scallops  are  often  observed  swimming  on  the 
surface.  They  raise  one  valve  of  their  shell  above 
the  surface,  which  becomes  a  kind  of  sail,  while  the 
other  remains  under  the  water,  and  answers  the  pur- 
pose of  a  keel,  by  steadying  the  animal,  and  thus 
preventing  its  being  overset.  When  an  enemy  ap- 
proaches, they  instantly  shut  their  shells,  plunge  to 
the  bottom,  and  the  whole  fleet  disappears.  By 
what  means  they  are  enabled  to  regain  the  surface, 
ve  are  still  ignorant. 


THE  MUSCLES. 


The  Muscle  tribe  is  distinguished  by  the  shell 
being  bivalve,  without  any  tooth  in  the  hinge,  but 
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in  having  the  hinge  marked  with  a  longitudinal  hol- 
low line ;  and  by  the  animal's  being  generally  fixed 
to  some  substance  by  a  byssus  or  silky  beard. 

THE  EDIBLE    MUSCLE*. 

■  This  species  is  found  adhering  to  rocks  both  in 
the  European  and  Indian  seas,  but  growing  to  ^ 
much  greater  size  between  the  Tropics  than  north- 
wards. 

All  the  muscles  have,  for  an  instrument  of  mo- 
tion, a  tongue  or  foot  capable  of  considerable  elon- 
gation, and  also  of  being  shortened  into  the  form  of 
a  heart.  This  is  marked  with  a  longitudinal  furrow, 
and  completely  enveloped  ia  a  sheath  formed  of 
transverse  and  circular  fibres  of  an  obscure  purple 
colour.  When  the  animal  feds  inclined  to  change 
its  place  it  thrusts  the  foot  out  of  the  shell,  and 
raisea  itself  on  its  edge;  then,  by  reaching  this  to  as 
great  a  distance  as  it  will  extend,  it  uses  it  as  a  kind 
of  arm,  drawing  the  body  up  to  it,  and  thus  it  pro- 
ceeds till  it  has  found  a  convenient  situation.  If  the 
muscle  is  inclined  to  make  this  its  residence,  the  in- 
strument of  its  motion  is  now  put  to  a  very  different 
employment,  in  spinning  those  silky  threads  thai, 
fix  it  firmly  to  the  spot,  and,  like  a  ship  at  anchor, 
enable  it  to  brave  all  the  agitations  of  the  water. 
This  it  accomplishes  by  seizing  with  its  point  the 
gluten  supplied  by  a  gland  situated  under  its  base, 
smd  drawing  it  out,  through  the  furrow,  into  threads. 
When  the  muscle  is  thus  fixed   it  lives  upon  the 

*  Mytilus  edulb.     Itlnn^ 
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little  earthy  particles,  or  upon  the  bodies  of  such 
smaller  animals,  as  the  water  transports  to  its 
shells. 

The  present  muscle  is  generally  esteemed  a  rich 
and  wholesome  food;  but  to  some  constitutions  it 
often  occasions  disorders,  the  symptoms  of  which 
are  great  swellings,  eruptions  of  blotches  or  pimples, 
shortness  of  breath,  convulsive  motions,  and  some- 
limes  even  delirium.  A  remedy  that  has  been  re- 
commended is  two  spoons-full  of  oil,  and  one  of 
lemon  juice,  (or,  in  want  of  this,  about  two  of  vine- 
gar,) shaken  well  together,  and  swallowed  as  soon  as 
any  of  the  symptoms  take  place.  This  unwhole- 
some quality  has  been  attributed  to  a  small  species 
of  crab  *  that  sometimes  is  found  in  the  shells  of  the 
muscle :  it  seems  however  not  to  have  its  scat  in 
any  thing  essential  to  the  muscle ;  for  it  has  often 
been  observed,  when  accidents  of  this  kind  have  hap- 
pened, that  some  persons  have  been  affected,  and 
others  have  not  who  have  eaten  at  the  same  time, 
and  perhaps  even  in  larger  quantities, 

THE    PEARL    MUSCLEf. 

The  Pearl  Muscle  has  a  flattened  and  nearly  or- 
bicular shell,  about  eight  inches  long,  and  somewhac 
more  in  breadth.  The  colour  of  Ihc  exterior  is  very 
various,  being  in  some  individuals  sea-green,  in  others 
chcsnut,  or  even  bloom  colour  with  white  rays,  and 
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sometimes  whitish  with  green  rays.  The  young  shelto 
resemble  Scallops^  having  ears  as  long  aa  the  shell. 

The  Pearl  is  a  calculus  or  morbid  concpetion> 
which  is  produced  not  only  in  this,  but  sometimes  in 
the  Common  Oysters  and  Muscles ;  but  in  these  if 
IS  generally  very  small,  and  of  little  value.  It  i^ 
ibund  both  in  the  body  of  the  animal,  and  in  tho 
shdls  on  the  outside  of  the  body. 

The  principal  fishery  for  pearls  is  on  the  coast  of 
Tinevelly  in  Eastern  Hindostan,  where  the  natives 
find  it  of  such  commercial  importance,  as  to  employ 
in  it  several  hundreds  of  small  vessels.  The  pearls 
are  taken  at  two  seasont  of  the  year,  in  March  and 
April,  and  again  in  August  and  September.  They 
do  not  however  fish  every  year;  for  if,  upon  trial,  they 
do  not  find  the  pearls  sufiSciently  valuable,  they  ab- 
stain till  the  ensuing  season  to  allow  them  time  to 
increase  their  size. 

A  cord  is  fastened  under  the  arms  of  the  divers, 
and  held  by  the  persons  in  the  boat  j  and  to  accele- 
rate their  descent,  the  divers  have  a  perforated  stone 
of  eighteen  or  twenty  pounds  weight  tied  with  a 
cord  to  their  great  toe.  Each  of  them  is  also  furnished 
with  a  sack,  that  has  the  mouth  distended  by  a  hoop. 
They  then  descend,  and,  on  reaching  the  bottom, 
slip  off  the  stone,  which  is  drawn  up,  and  fill  their 
sack  with  shells.  When  this  is  full  they  give  a  sig- 
nal by  pulling  the  rope,  and  they  are  then  drawn  up 
by  the  men  in  the  boats. 

The  depth  of  the  water  is  twenty  or  thirty  yards, 
and  the  distance  from   shore  four  or  five-  leagues. 
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When  drawn  up  they  rest  eight  or  ten  tninutes,  ta 
recover  their  breath,  and  then  plunge  in  again ;  and 
a  succession  of  them  continue  this  slavish  employ- 
ment for  ten  or  twelve  hours  every  day.  The  shells 
are  loft  in  vast  heaps  to  putrefy  till  the  season  is  over. 
The  gains  of  the  adventurers  are  often  small^^  as  the 
success  is  very  precarious.  Great  pearls  are  but  sel- 
dom taken,  and  the  generality  of  what  are  taken  are 
of  the  smaller  kind,  called  Seed  Pearls,  which  are  sold 
by  the  ounce  to  be  converted  into  powdpr. 

The  shells  are  found  adhering  to  the  coral  banks. 
Numbers  of  sharks  lurk  about  the  diving-places, 
which  often  devour  the  poor  adventurers*. 


THE  ARGONAUTS. 


In  this  tribe  the  shell  is  univalve,  spiral,  involutCj^ 
and  membranaceous,  with  only  a  single  cell. 

THE    PAPER    NAUTILUSf, 

which  is  six  or  eight  inches  in  length,  and  but  little 
either  thicker  or  stronger  than  paper,  is  found  in  the^ 
Mediterranean  Sea,  and  in  the  Indian  Ocean.  It  i^ 
the  famous  Nautilus  of  the  ancients,  and  issupposed, 
in  the  early  ages  of  society,  to  have  furnished  thq 
original  idea  of  navigation  : 


-^Wi-^****- 
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Learn  of  the  little  Ntutilus  to  siil. 

Spread  the  thin  oar|  and  catch  the  drifing  gtle* 

When  it  means  to  sail,  it  discharges  a  quantity  of 
water  from  its  shell,  by  which  it  is  rendered  lighter 
than  the  surrounding  nledium^  and  of  course  rises  to 
the  surface  :  here  it  extends  two  of  its  arms  upwards, 
which  are  each  furnished  at  their  extremity  with  an 
oval  membrane  that  serves  as  a  sail.  •  The  other  six 
arms  hang  over  the  sides  of  the  shell,  and  supply  the 
place  either  of  oars  or  rudder.  The  inhabitant  of  the 
shell,  if  seen  detached,  might  be  mistaken  for  a  Se- 
pia, bearing  so  great  a  resemblance  to  the  Sefia  Oc- 
iopodiay  or  Eight-armed  Cuttle-fish,  that  its  princi- 
pal difference  consists  only  in  the  shape  of  the  arms 
that  arc  used  as  sails. 

In  some  places,  when  the  sea  is  not  agitated  by 
winds,  great  numbers  of  these  singular  creatures  may 
sometimes  be  seen  diverting  themselves  by  sailing 
about  in  this  manner  ;  but  as  soon  as  a  storm  rises, 
or  any  thing  gives  them  disturbance,  they  retract 
their  arms,  take  in  as  much  water  as  renders  them 
fomevvhat  heavier  than  that  in  which  they  swim,  and 
then  sink  to  the  bottom.  Several  of  them  were  ob- 
servecf  by  M.  Le  Vaillant  on  the  sea  near  the  Cape 
of  Good  Hope  j  and  as  he  was  desirous  of  obtaining 
perfect  specimens  of  the  shells,  he  sent  some  of  his 
people  into  the  water  to  catch  them  :  but  when  the 
men  had  got  their  hands  within  a  certain  distance, 
they  always  instantly  sank,  and,  with  all  the  art  that 
could  be  employed,  they  were  not  able  to  lay  hold  of  a 
single  one.     The  instinct  of  the  animal  showed  itself 
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superior  to  all  their  subtilty  ;  and  when  their  disap- 
pointed  master  called  them  away  from  their  attempts, 
they  expressed  themselves  not  a  little  chagrined  at 
being  out-witted  by  a  shell-fish  *. 

This  Species,  which  is  the  realN  autilus,  is  not  to 
be  confounded  with  the  Chambered  or  Pearly  Nau- 
tilus, which  belongs  to  a  different  tribe,  and  bears 
very  little  resemblance  to  the  present  cither  in  its  con- 
struction or  habits. 


SNAILS. 


The  Snails  have  a  spiral  and  somewhat  pellucid 
shell,  the  aperture  of  which  is  roundish.  Their  bo- 
dies, in  general  construction,  arc  similar  to  those  of 
the  Slugs. 

The  wise  Author  of  nature  has  denied  to  these 
animals  the  use  of  feet  and  claws  to  enable  them  to 
move  from  place  to  place,  but  he  has  made  them 
ample  amends  in  a  way  more  commodious  to  their 
habits  and  mode  of  life,  by  the  broad  skin  along 
each  side  of  the  belly,  and  the  power  of  motion  that 
this  possesses.  By  this  motion  they  are  enabled  to 
creep,  and  by  the  skin,  assisted  with  the  glutinous 
slime  emitted  from  their  body,  they  adhere  firmly 
and  securely  even  to  the  smoothest  surfaces. 


*  Lc  Variant's  New  Travels,  i.  129. 
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When  th6  Sndil  is  in  motion,  fobr  horns  aire  di- 
stinctly seen  proccedifag  from  its  head ;  but  the  two 
uppermost  and  longest  of  these  deserve  pbculiar 
consideration,  both  on  account  of  the  various  ind- 
tions  with  which  they  are  endued,  and  alto  from 
their  having  eyes  fixed  dt  the  extreme  ends  of 
them.  The^e  appear  like  two  blackish  points;  and 
when  taken  from  the  body  iare  of  a  bulbous  figure : 
they  have  but  one  coat;  and  the  vitreduS,  the  aque* 
ous,  and  the  crystalline  humours  are  (though' not 
very  distinctly)  to  be  seen.  These  eyes  the  animal 
can  direct  to  different  objects  at  pleasure,  by  a  regu- 
lar motion  out  of  the  body  ;  and  sometimes  it  hides 
them,  by  a  very  swift  contraction  into  the  belly.  Un- 
der the  smaller  horns  is  the  animal's  mouth ;  and 
though  its  substance  may  appear  too  soft  to  be  fur- 
nished  with  teeth,  yet  it  has  no  fewer  than  eight : 
with  these  it  chews  leaves  and  other  substances, 

• 

seemingly  harder  than  any  part  of  its  own  body ; 
and  with  these  it  even  sometimes  bites  off  pieces  of 
its  own  shell. 

The  snail,  when  its  shell  is  broken,'  possesses  the 
power  of  mending  it.  Sometimes  the  animals  arc. 
seemingly  crushed  to  pieces ;  and,  to  all  appearance, 
utterly  destroyed :  yet  still  they  set  themselves  to 
work,  and  with  the  slimy  substance  that  they  force 
from  their  bodies,  which  soon  hardens,  they  in  a  few 
.  days  mend  iall  their  numerous  breaches.  All  the 
junctures  arc,  however,  very  easily  seen;  for  these 
have  a  fresher  colour  than  the  rest,  and  the  whole 
shell  in  some  mfeasure  resembles  an  old  coat  patched 
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TvUh  new  'pieces.  They  are  sometimes  seen  with 
fcSght  or  ten  of  these  patches.  Still,  however,  though 
the  animal  is  possessed  of  the  power  of  mending  its 
ehell,  it  cannot,  when  come  to  its  full  growth,  make 
&  new  one.  Swammerdam  tried  the  experiment ;  he 
stripped  a  snail  of  its  shell,  without  injuring  any 
of  the  blood-vessels,  retaining  that  part  of  the  shell 
where  the  muscles  were  inserted  :  but  it  died  in  three 
days  after  it  lost  its  covering  ;  not,  however,  without 
making  efforts  to  build  up  a  new  shell ;  for,  before 
its  death,  it  pressed  out  a  certain  membrane  round 
the  whole  surface  of  its  body.  This  membrane  was 
entirely  of  the  shelly  nature ;  and  was  intended,  no 
doubt,  as  a  supply  towards  a  new  one. 

The  following  instances  of  tenacity  of  life  in  snails 
are  well  authenticated,  and  probably  without  parallel 
in. any  other  division  of  the  animal  creation. 

Mr.  Stuckcy  Simon,  a  merchant  of  Dublin,  whose 
father,  a  fellow  of  the  Royal  Society,  and  a  lover  of 
natural  history,  left  to  liim  a  small  collection  of 
fossils  and  other  curiosities,  had  amongst  them  the  ■ 
shells  of  some  snails.  \hQ\xi  Jifteen  years  after  his 
father's  death  (in  whose  possession  they  were  many 
years)  he  by  chance  gave  to  his  son,  a  child  about 
ten  years  old,  some  of  these  snail-shells  to  play 
with.  The  boy  put  them  into  a  flower-flot,  which 
he  filled  with  water,  and  the  next  day  into  a  basin. 
Having  occasion  to  use  this,  Mr.  S.  observed  that 
the  animals  had  come  out  of  their  shells.  He  ex- 
amined the  child,  who  assured  him  that  they  were 
the  same  he  had  given  him,  and  said  he  had  also  a 
few  more,  which  he  brought.  Mr.  S.  put  one  of 
N  n  3 
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these  into  water,  and  in  an  hour  and  a  half  after 
observed  that  it  had  put  out  its  horns   and  body, 
which    it  moved   but  slowly,  probably  from  weak- 
ness.    Majpr  Valiancy  and  Dr.  Span  were  afterwards 
present,  and  saw  one  of  the  snails  crawl  out,    the 
others  being  cjead,  most  probably  from  their  having 
remained  some  days  in  the  water.     Dr.  Quin  and 
Dr.  Rutty  also  examined  the  living  snail  several  dif- 
ferent times,  and  were  greatly   pleased  to  see  him 
come  out  of  his  solitary  habitation  after  his  so  many 
years  confinement.     Dr.  Macbride,  and  a  party  of 
gentlemen  at  his  house,  were  also  witnesses  of  this 
surprising   phaenomcnon.     Dr.  Macbride  has   thus 
mentioned  the  circumstance  :  "  After  the  shell  had 
lain  about  ten  minuter  in  a  glass  of  water  that  had 
the  cold  barely  taken  off,  the  snail  began  to  appear; 
and  in   five  minutes   more  we   perceived  half  the 
body  pushed  out  from  the  cavity  of  the  shell.     We 
then  removed  it  into  a  basin,  that  the  snail  might 
have  more  scope  than  it  had  in  the  glass  ;  and  here, 
in  a  very  short  time,  we  saw  it  get  above  the  surface 
of  the  water,  and  crawl  up  towards  the  edge  of  the 
basin.     While  it  was  thus   moving  about,  with  its 
horns  erect,  a  fly  chanced  to  be  hovering  near,  and, 
perceiving   the  snail,  darted  down   upon  it.     The 
little  animal  instantly  withdrew  itself  into  the  shell, 
but  as  quickly  came  forth  again  when  it  found  the 
enemy  was    gone  off  .  We   allowed   it  to    wander 
about  the  basin  for  upwards  of  an  hour,  when  we 
returned    it   into    a    wide-mouthed  phial,    wherein 
Mr.  Simon  had    lately  been  used    to  keep  it.     He 
WHS  so  obliging  as  to  present  me  with  this  remark- 
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able  shell ;  and  I  observed,  at  twelve  o'clock,  as  I 
was  going  to  bed,  that  the  snail  was  still  in  motion,  ' 
but  next  morning  I  found  it  in  a  torpid  state,  stick- 
ing to  the  side  of  the  glass." 

A  few  weeks  afterwards  this  shell  was  sent  to  sir 
John  Pringle,  who  shewed  it  at  a  meeting  of  the 
Royal  Society  ;  but  some  of  the  members  imagining 
that  Mr.  Simon  must  have  been  imposed  upon  by 
his  son  having  substituted  fresh  shells  for  those  that 
had  been  given  to  him,  the  boy  was  re-examined 
by  Dr.  Macbride  on  the  subject,  who  declared  that 
he  could  find  no  reason  to  believe  that  the  child 
either  did  or  could  impose  upon  his  father.  Mr. 
Simon*s  living  in  the  heart  of  the  city  rendered  it 
almost  impossible  for  the  boy  (if  he  had  been  so  dis- 
posed) to  collect  fresh  shells,  being  at  tl^at  time 
confined  to  the  house  with  a  cold.  Mr.  Simon  has 
also  declared  that  he  is  positive  those  were  the  shells 
he  gave  to  him,  having  in  his  cabinet  many  more 
pf  the  same  sort,  and  nearly  of  the  same  size*. 

In  consequence  of  the  account,  from  which  the 
above  was  extracted,  appearing  in  some  periodical 
publication,  the  following  letter,  bearing  every  mark 
of  authenticity,  was  sent  by  a  Mr.  Rowe  to  the 
editors  of  the  Annual  Register ;  he  states  it  to  have 
been  written  by  a  lady,  but  her  name  he  was  not  at 
liberty  to  mention. 

*^  There  is  in  the  last  magazine,  an  account  of 
the  reviving:  of  some  snails  which  had  lain  in  Mr. 
(Simon's  cabinet  fifteen  years.     Is  it  not  a  most  ex- 

*  PhiloAophical  Transactions. 
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traordinary  story  ?  And  yet  Jam  not  faithlesa  in 
that  point,  as.  many  a  reader  probably  is;  for  I 
once  saw  a  very  remarkable  property  in  snails^  which  . 
gave  me  such  uneasiness  as  fixed  the  remembrance 
strongly  in  my  niind  to  this  minute,  though  it  hap- 
pened mtany  years  ago. 

*^I  was  at  Wrotham,  at  Mr*  Haddock's  in  Kent, 
-and  was  making  a  little  shell-work  tower,  to  stand 
on  a  cabinet^  in  a  long  gallery.     After  having  re- 
paired  two  small  amber  temples  to  grace  the  comers, 
I  was  desirous  of  having  some  odd  pretty  ornament 
in  front ;  and  sea-shells  running  short  before  I  had 
finished,  I  recollpcted  having  seen  some  pretty  little 
snails  on  the  chalk.  hjlU  there  ;  and  we  all. went  one 
evening  to  pick  up  some,  and  fpund  variety  of  fbiros,, 
and  colours,  and  sizes.     We  returned  hpipe  wcjary, 
enough,  and  longed  for  tea^  though  itwas   latish  ; 
and  a  large  boiler  was  brought  in,  as  we  were  a. 
round  company.     I  was  contriving  how  to  kill  the 
snails  in  the  easiest  and  most  merciful  manner,  when 
a  wag  said,  ^  Stick  them  on  alive  }'  at  which  I  shud- 
dered, and  called  him  brute.    At  length  I  got  a  large. 
china  basin  and,  putting  a  handful  or  two  of. snails, 
into  it,  I  filled  it  up  with  boiling  water ;  and  though 
my  heart  recoiled  at  the  deed,  yet  my  eagerness  to 
finish  my  work  next  morning  conquered  my  com- 
passion.     To  make  sure  of  giving  my  snails  the 

coup-de-grace^  1  poured  off  the  first  water,  and  then 

* 

filled  the  bowl  again  with  more  out  of  the  hot  boil- 
ing kettle.  I  carried  the  basin  into  a  summer-house 
in  the  garden,  where  I  loved  to  go  to  work  early  in  a 

morning,  before  my  friends  were, stirring,  and  the 

8- 
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next  morning  I  arose  sooner  than  common,  and  went 
into  the  summer-hQuse :  but  how  great  was  my  sur- 
prise to  find  niy  poqr  snails  crawling  ^bout,  some  on 
the  edge  of  the  basin,  some  tumbling  over,  some  on 
the  table,  and  one  or  two  actually  eating  the  paste 
that  was  to  stick  them  on  !  I  was  perfectly  shocked, 
and  burst  into  tears  ;  and,  picking  up  every  snail 
carefully,  carried  them  into  *a  field  beyond  the 
garden,  whei;^  I  make  no  doubt  but  they  perfectly 
recovered  their  scaldings  in  boiling  water. 

V^  I  had  an  abundance  of  empty  shells  of  the  same 
kinds,  but  they  had  not  the  beauty  of  those  which 
bad  snails  in  them,  i^oweyer,  I  used  those  only 
which  I  could  apply  wi,thout  cruelty  and  compunc- 
tion. 

"  This  I  thought  then  a  very  surprising  event ;  but 
Mr.  Simon's  snails  I  must  confess  are  far  superior  to 
mine  V 

From  various  experiments  ^hat  have  been  made  on 
Snails,  it  appears  that  they  are  possessed  of  consider- 
able pp)i^<?r5  of  rpproductfpp.  Spallanzani  found  that 
the  whole  heaji.  might  be  cut  off^  and  that  in  a  cer-^ 
tain  time  another  would  be  formed. 

TliE    GARDEN    SMAlLf. 

See  to  the  fight  the  gentle  wamors  move, 

Anid  dtrt,  with  harmless  force,  the  shafts  of  love ! 

The  mode  of  breeding,  in  this  and  a  few  other 
gpecies  of  Snails,  is  extremely  curious,  and  too  well 


*  Ann.  Reg.  vol.  xvli.  p.  86.  f  Helix  horteosid^  lAiin^ 
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2:::hen:i^"atcd  to  be  doubted.     At  a  certain  time  of 
the  year  they  meet  in  pairs,  and,  stationing  them- 
selves 2n  inch  or    two  apart,    lanch   several  little 
dart?,  not  quite  half  an  inch  long,  at  each  other. 
T!tese  nre  of  a  horny  substance,  and  sharply  pointed 
j:  c?ce  enJ.    The  animals,  during  the  breeding  sea- 
SCO.  are  provided  with  a  little  reservoir  for  them, 
5rtaated  isrithin  the  neck,  and  opening  on   tne  right 
siJe-    On  the  discharge  of  the  first  dart,  the  wound- 
ed Snail  immediately  retaliates  on  its  aggressor  by 
tr*cc:::^g  at  it  a  similar  one :  the  other  again  renews 
the  bd:t!e,  and  in  turn  is  again  wpunded.     Thus 
x-^  the  darts  of  Cupid,  metaphorical  with   all  the 
r^s:  of  tbc  ca^ation,   here    completely  realized  in 
Sniils^     Attcr    the    combat    they  come    together. 
Estch  of  them  lays  its  eggs  in  some  sheltered  and 
nv^sst  atuation,  generally  under  a  little  clod  of  earth, 
or  in  some  cool   cavity.     The  eggs  are  about  the 
$i/.o  of  small   peas,  semi-transparent  and  of  a  soft 
substance.     From  these  the  young  are  hatched  com- 
pletely formed,    with   shells  on    their  backs  ;    and 
they  undergo  no  further  charige  than  what  neces- 
s;!rily  takes  place  in  the  gradual  increase  of  their 

The  depredations  that  these  animals  commit  in 
parJens  and  orchards  is  very  considerable;  and  it  is 
remarkable  that  in  defect  of  moist  and  succulent  food, 
as  fruit  and  tender  leaves,  they  will  even  attack  sub- 
stances of  a  dry  and  hard  nature.  The  common 
Garden  Snail  has  been  known,  when  confined  for 
single  night  under  a  glass  of  more  than  four 
sbes  in  diameter  placed  on  a  sheet  of  common  blue 
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paper,  entirely  to  devour  the  whole  paper  contained 
in  the  included  space,  to  the  very  edge  of  the  glass, 
so  that  a  circular  piece,  seemed  almost  as  neatly 
taken  out  as  if  it  had  been  marked  by  a  pair  of 
compasses*. 

THE    ESCULENT    SNAILf. 

This  is  the  largest  of  all  the  Land  Snails  produced 
in  this  country.  It  is  found  in  the  woods  and  under 
the  hedges  of  Northamptonshire  and  some  others  of 
the  southern  counties. 

At  the  commencement  of  winter  it  carefully  closes 
up  its  shell  with  a  thick  white  cover,  or  Operculum, 
attached  to  its  body,  that  just  fills  up  the  opening, 
and  in  this  inclosed  state  remains  till  the  commence- 
ment of  warm  weather,  seldom  appearing  abroad  till 
about  the  beginning  of  April. 

It  is  large  and  fleshy,  and,  when  properly  cooked, 
not  unpleasant  to  the  taste.  Among  the  Romans  it 
constituted  a  favourite  dish ;  but  if  the  account  of 
Varro  is  to  be  credited,  they  had  it  of  a  size  infinitely 
larger  than  any  now  known,  for  this  writer  assures  us 
that  the  shells  of  some  of  them  would  hold  ten  quarts. 
They  kept  these  animals  in  what  were  called  the 
Cochlearia  or  Snail  Stews.  These  were  generally 
made  under  rocks  or  eminences,  whose  bottoms 
were  watered  by  lakes  or  rivers;  and  if  a  natural  dew 
or  moisture  was  not  found,  they  formed  an  artificial 
one  by  bringing  a  pipe  into  the  place  bored  full  of 


*  Shaw*8  Nat.  Mis.  i.  tab.  50.        f  Helix  pomatia.    lAHtu 
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holes  like  a  watering-pot^  through  which  it  was  con^* 
tinually  sprinkled.  They  required  little  attendance 
or  fix>d,  supplying  themselves,  in  a  great  measure, 
as  they  crawled  about  the  sides  or  floor  of  their  ha- 
bitation. To  fatten  them,  however,  they  were  fed 
with  bran  and  sodden  lees  of  wine*. 

They  are  even  yet  much  admired  in  some  parts  of 
the  Continent,  and  not  always  used  from  econo- 
mical motives,  for  at  Vienna  but  a  few  years  ago, 
seven  of  them  were  charged  the  same  at  an  inn  as  a 
plate  of  veal  or  beef.  The  usual  modes  of  pre- 
paring them  for  the  table  are  cither  boiling,  fry- 
ing them  in  butter,  or  sometimes  stufl5j:ig  them 
with  farse  meat :  but  in  what  manner  soever  they, 
are  dressed,  their  sliminess  always  in  a  great  mea- 
sure remains.  The  greatest  quantities  and  the 
finest  Snails  are  brought  from  Suabia.  Dr.  Browne, 
who  travelled  to  Vienna  above  a  century  ago,  re- 
marks, that  since  the  markets  were  so  well  supplied 
with  other  provisions,  "  he  was  surprised  to  meet 
"  with  some  odd  dishes  at  their  tables,  as  Guinea- 
**  pigs,  and  divers  sorts  of  Snails  and  Tortoises." 

Dr.  Townson  was  shewn  at  Erlau  a  snailery, 
which  the  proprietor  informed  him  was  constructed 
on  an  improved  plan.  In  our  island,  he  says,  this 
might  l^ave  had  the  denomination  of  a  Patent 
Snailery y  or  Philosophical  Snails fy.  It  consisted 
only  of  a  large  hole,  two  or  three  feet,  deep,  dug 
in  the  ground,  with  a  wooden   house  as  a  cover. 


•  Da  Cgiu,  p.  67. 


The  aniinals  iri.this,  place  were  fed  with  thc^rcfpse 
of  the  garden  thrown  into  them  *. 

There  seems. ^Qme  doubt  as  to  the.  origjn^l  iqtror 
duction  of  these  snails  into  Engla.nd  :  Pennant  s^ys 
it  was  by  sir  Kenpln^  Digby  ;  and. Da  Costa,  t^at  a 
(JJbarles  Hovvard,  esq.  of  thp  Arundel  family^ 
brought,  some  of  them^  in  the  last  century^  from 
Italyjj  in  the  hopes  of  rendering  them  an  article  ojf 
food  in  this  country,  and. for  this  purpose  dispersed 
tjbeni  about  the  woods  and  dpwns  of,  Albury,  an  an- 
cient seat  of  that^  family  near  E(oxhill  in  Surrey,  They 
arc  now  to  be  found  in  considerable  plenty,  not  only 
there,  but  even  in  parts  of  the  confines  of  Sussex. 


THE  SHIP-WORM  f. 

This  destructive  animal  is  in  general,  when  full 
grown,  from  four  to  six  inches  in  length,  of  a  grey 
colour,  and  about  the  thickness  of  the  middle, 
finger.  It  is  covered  with  a  very  thin  cylindrical 
and  smooth  shell ;  and  has  two  calcareous  bemi- 
spherical  jaws,  flat  before,  and  angular  behind^ 

Great  numbers  of  these  worms,  which  are  sup- 
posed  to  have  been  introduced  from  India  into  Eu- 
rope,  are  sometimes  found  in  the  sides  and  bottoms 
of  ships ;  so  much  so  indeed  as  often  to  endanger 
them.  It  is  said  that  our  vessels  never  suffered  from 
these  enemies  till  about  fifty  years  ago,  and  that  we 
imported  them  from  the  sea  about  the  Antilles. 

r- 

*  Townson's  Travels,  p.  15  and  214. 
t  Teredo  navalU.    L\nn. 
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By  means  of  their  hard  and  cutting  jaws  they  arc 
able  to  bore  a  passage  into  any  timber  except  such  as 
is  of  an  extremely  hard  and  compact  grain.  They 
feed  on  the  wood;  and  some  writers,  though  appa- 
rently without  foundation,  say  that  they  always  bore 
in  the  direction  of  the  grain,  and  that  they  cannot 
pass  obliquely  ;  and  thence  that  when  they  come  to 
a  knot  in  the  wood,  or  two  of  them  happen  to  meet 
together,  they  perish  from  want  of  food. 

In  the  year  1730  the  inhabitants  of  the  United 
Provinces  were  under  serious  alarm  concerning  these 
worms,  which  had  made  dreadful  depredations  in  the 
piles  that  support  the  banks  of  many  parts  of  those 
coasts.  One  of  the  persons  who  had  the  care  of 
the  Dutch  coasts  at  that  time  observed,  to  his  asto- 
nishment, that  some  of  the  timbers  were,  in  the 
course  only  of  a  few  months,  made  so  full  of  holes 
that  they  could  be  beaten  in  pieces  with  the  least 
force. 

The  perforations,  when  the  mud  was  scraped  ofi^ 
did  not  appear  much  larger  than  to  admit  a  pin's  head 
to  be  thrust  into  them.  A  very  thin  piece  of  whale- 
bone being  put  into  one  of  these  would  enter  straight 
forward  for  three  or  four  lines,  and  the  hole  then  gene- 
rally for  some  distance  farther  proceeded  upward. 

One  of  the  piles  being  split  lengthwise  with  a 
hatchet  or  wedge,  was  found  full  of  passages  or 
hollow  cylindrical  ducts,  each  of  which  contained  a 
worm,  inclosed  in  a  kind  of  testaceous  tube  or  cover- 
ing of  a  while  colour,  which  it  exactly  filled,  but  in 
such  a  manner  as  to  be  able  to  move  with  freedom. 
This  tube  was  found  straight  or  bent,  according  to 
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the  form  of  that  part  of  the  hole  where  the  animal 
was  employed.  The  holes  at  the  outer  surface  were 
very  narrow,  but  increased  in  width  within,  evi- 
dently  as  the  worm  increased  in  size.  They  were 
never  found  to  run  into  each  other,  but  all  to  pro- 
ceed separately*. 

It  was  happily  discovered  a  few  years  afterwards 
that  these  creatures  had  totally  abandoned  these 
coasts.  It  is  said  that  they  always  die  when  brought 
into  fresh  water ;  and  they  never  survive  a  long  ex- 
posure to  the  air :  in  an  hour  their  body  will  become 
apparently  solid  and  much  shrivelled  up. 

When  professor  Thunberg  was  in  Japan,  he  ob  - 
served  the  manner  in  which  the  Japanese  contrived 
to  preserve  their  vessels  against  the  ravages  of  this 
destructive  worm.  This  was  simply  to  drag  them 
on  the  strand,  and  burn  the  sides  of  them  as  high 
as  the  water  usually  reaches,  till  they  were  well  co- 
vered with  a  coat  of  charcoal.  This  was  considered 
an  infallible  remedy  j-. 


*  Pbil.  Tran.'vol,  xli,  p.  276.        f  Tbvnherg,  Hi.  i*;. 


'[    s^s.l 


ZOOPHYTES  *. 


,THE  creatures  that  are  ratiked  under  this  Order 
seem  to  hold  a  middle  station  between  animals 
and  vegetables.  Most  of  them,  deprived 'altogether 
of  loco  motion,  are  fixed  by  stefns  that  take  root  in 
crevices  of  rocks,  among  sand,  or  in  such  Other 
liit nations  as  nature  has  destined  for  their  abode: 
th6Sc  by  degrees  s6nd  off  branches,  till  at  leirgth 
some  of  therti  attain  the  size  and  extent  of  krgc 
shrubs.  The  Zoophytes  are  usually  considei^ed  under 
two  divisions  :  the  stony  branches  of  the  firsf,  which 
has  the  general  appellation  of  Co^'al,  are  hollow,  and 
full  of  cells,  the  habitations  of  atiimals  resembling 
Polypes,  Medusae,  &c.  according  to  their  respec* 
tive  gcnt^ra.  They  consist  of  the  Tubipores,  Ma- 
DREPOREs,  Ml LLE PORES,  and  CfiLLE PORES;  and  are 
nearly  all  confined  to  the  ocean.  The  animals  appear  at 
the  ends  of  the  branches,  where  they  have  somewhat 
the  resemblance  of  animated  blossoms  endowed  with 
considerable  spontaneous  motion.  The  stems  of 
some  of  the  Milleporcs  are  almost  solid,  the  cells 
being  so  extremely  small  as  to  be  scarcely  visible 
without  high  magnifying  powers.     Among  these  is 


*  Thb  is  ihc  fourth  of  the  Linnean  orders  of  Worma. 
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the  MilJepora  Polymcr^ba,  or  Officinal  Coral  of  the 
shops. 

The  next  division. of  the  present  order  consists  of 
Such  animals  as  have  softer  stems,  and  are  io  general 
not  merely  inhabitants  of  a  stem  or  branches,  but  are 
themselves  in  the  form  of  a  plant.  Those  best  knowrn 
arc  Ihc  Corallines,  the  Sponges,  and  the  Polypes. 

The  Corallines  arc  composed  of  capillary  tubes 
whose  extremities  pass  through  a  calcareous  crust, 
and  open  into  pores  on  the  surface.  They  are  en- 
tirely submarine ;  and  from  their  branches  being 
finely  divided  and  jointed,  resembling  some  species 
of  Lichen,  they  have,  till  late  years,  been  arranged 
by  botanists  with  the  cryptogamious  plants.  In  ap- 
pearance they  certainly  approach  very  nearly  to  some 
of  the  vegetables;  but  their  calcareous  covering  alone 
is  sufficient  demonstration  of  their  being  allied,  ih 
however  humble  a  station,  to  a  more  elevated  order 
of  beings. 

The  Sponges  consist  of  an  entirely  ramified  mass 
of  capillary  tubes,  supposed  by  many  to  be  the  pro- 
duiSion  of  a  species  of  worms  which  are  often  found 
straying  about  their  cavities.  This  idea  is  now, 
however,  nearly  exploded.  Others  have  imagined 
iheai  mere  vegetables.  But  that  they  are  possessed 
of  a  living  principle  seems  evident  from  the  cir- 
cumstance of  their  alternately  contracting  and  dila- 
ting their  pores,  and  shrinking  in  some  degree  from 
the  touch  whenever  examined  in  their  native  wa- 
ters. From  their  structure  they  are  capable  of  ab- 
sorbing   nutriment    from    the  fluid  in  which  they 
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arc  by  nature  immersed.  They  are  the  most 
torpid  of  all  the  Zoophytes.  The  species  differ 
very  greatly  from  each  other  both  in  shape  and 
structure.  Some  are  composed  of  reticulated  fibres 
or  masses  of  small  spines  :  some^  as  the  Common  or 
Officinal  Sponge,  are  of  no  regular  shape,  others 
are  cup-shaped,  others  tubular,  &c. 

The  Officinal  Sponge  is  elastic,  and  very  full  of 
holes:  it  grows  into  irregular  lobes  of  a  woolly 
consistence,  and  generally  adheres,  by  a  very  broad 
base,  to  the  rocks.  It  is  chiefly  found  about  the 
islands  in  the  Mediterranean,  where  it  forms  a  con- 
siderable article  of  commerce.  A  variety  of  small 
marine  animals  pierce  and  gnaw  into  its  irregular 
winding  cavities*  These  appear  on  the  outside^  by 
large  holes  raised  higher  than  the  rest.  When  it  is 
cut  perpendicularly,  the  interior  parts  are  seen  to 
consist  of  small  tubes,  which  divide  into  branches 
as  they  appear  on  the  surface.  These  tubes,  which 
are  composed  of  reticulated  fibres,  extend  them- 
selves every  way,  by  this  means  increasing  the  sur- 
face of  the  sponge,  and  ending  at  the  outside  in  an 
infinite  number  of  small  circular  holes,  which  are  the 
proper  mouths  of  the  animal.  Each  of  these  holes 
is  surrounded  by  a  few  erect  pointed  fibres,  that  ap- 
pear as  if  woven  in  the  form  of  little  spines.  These 
tubes,  with  their  ramifications,  in  the  living  stata 
of  the  sponge,  are  clothed  with  a  gelatinous  sub- 
stance, properly  called  the  flesh  of  the  animal.  When 
the  sponge  is  first  taken  it  has  a  strong  fishy  smell, 
and  the  fishcrnicn  take   great  care  in  washing  it 
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perfectly   clean,   in   order  to   prevent   its  growing 
putrid. 

The  Polypes*  are  gelatinous  animals,  consisting 
of  a  long  tubular  body,  fixed  at  the  base,  and  sur- 
rounded at  the  mouth  by  arms  or  tentacula.  They 
are  chiefly  inhabitants  of  fresh  waters,  and  are  among 
the  most  wonderful  productions  of  nature.  The 
particulars  of  their  life,  their  mode  of  propagation, 
and  powers  of  reproduction,  after  bein^  cut  to 
pieces,  are  truly  astonishing  to  a  reflecting  mind» 
Long  after  experiments  had  been  -tnade  did  scepti- 
cism involve  the  philosophic  world ;  and  the  history 
of  the  animals  did  not  obtain  complete  credit  till 
these  had  not  only  been  often  repeated,  but  varied 
in  every  possible  manner  :  they  at  length,  however, 
incpntestably  proved  the  truth  of  the  surprising  and 
apparently  impossible  properties. 

See  with  new  life  the  wondrous  worm  abound, 
.    Rich  from  its  loss,  and  fruitful  from  its  wound ! 

The  Green  Polype,  a  species  that  will  fully  illus- 
trate the  nature  of  the  whole  tribe,  is  found  in 
clear  waters,  and  may  generally  be  seen  in  great 
plenty  in  small  ditches  and  trenches  of  fields,  espe- 
cially in  the  months  of  April  and  May.  It  afBxos 
itself  to  the  under  parts  of  leaves,  and  to  the  stalks 
of  such  vegetables  as  happen  to  grow  immersed  in 
the  same  water.  The  animal  consists  of  a  long, 
tubular  body,  the  head  of  which  is  furnished  with 
eight  and  sometimes  ten  long  arms  or  tentacula  that 


*  Hydra  of  Linnaeus. 
VOL.  III.  Oo 
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surround  the  mouth.  It  is  capable  of  contracting^  it9> 
body  in  a  very  sudden  n^anner  when  disturbed,  so 
as  to  appear  only  like  a  rouodish  green  spot ;  and 
when  the  danger  is^  over  it  again  extends  itself  a^ 
before. 

It  IS  of  an  extremely  predacious  nature,  and  feed* 
on  the  various  species  of  small  worms^  and  other 
water  animals  that  happen  to  approach.  When  any 
ainimal  of  this  kind  passes  near  the  Polype  it  sud- 
derrly  catches  it  with  its  arms,  and,  dragging  it  to  it» 
mouth,  swallows  it  by  degrees,  much  in  the  same 
manner  as  a  sr>ake  swallows  a  frog.  Two  of  them 
may  sometimes^  be  seen  in  the  act  of  seizing  the 
same  worm  at  different  ends,  and  dragging  it  in 
opposite  directions  with  great  ftwce.  It  often  hap- 
pens that  while  one  is  swallowing  its  respective  end, 
the  other  is  also  employed  in  the  same  manner, 
and  thus  they  continue  swallowing  each  his  part, 
until  their  mouths  n>cet  together ;  they  then  rest, 
each  for  some  time  in  this  situation,  till  the  worm 
breaks  between  them,  and  each  goesoff^with  his  share. 
But  it  often  happens  that  a  seemingly  nK>re  danger- 
ous combat  ensues,  when  the  mouths  of  both  are 
thus  joined  together  upon  one  common  prey:  the 
largest  Polype  then  f;apes  and  swallo\ys  his  antago- 
nist ;  but,  what  is  mtost  wonderful,  the  animal  thus 
swallowed  seems  to  be  rather  a  gainer  by  the  mis- 
fortune. After  it  has  lain  in  the  conqueror's  body 
for  about  an  hour,  it  issues  unhurt,  and  often  in 
possession  of  the  prey  that  had  been  the  original 
cause  of  contention.  The  remains  of  the  animals 
ea  which  the   Polype  feeds^  are  evacuated  at  the 
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mouth,  the  only  opening  in  the  body.  It  is  capable 
of  swallowing  a  worm  of  thrice  its  own  size :  this 
circumstance,  though  it  may  appear  incredible,  is 
easily  understood  when  we  consider  that  the  body 
of  the  Polype  is  extremely  extensile,  and  is  dilated 
on  such  occasions  to  a  surprising  degree. 

The  species  are  multiplied  for  the  most  part  by 
vegetation,  one  or  two,  or.  even  more  young  ones 
emerging  gradually  from  the  sides  of  the  patent 
animal ;  and  these  young  are  frequently  again  pro^ 
lific  before  they  drop  off:  so  that  it  is  no  uncommon 
thin^  to  see  two  or  three  generations  at  once  on 
the  same  Polype. 

But  the  most  astonishing  particular  respecting  this 
animal  is,  that  if  the  Polype  is  cut  in  pieces  it  is 
not  destroyed,  but  is  multiplied  by  its  wounds:  it 
is  literally 

Rich  from  its  loss,  and  fruitful  from  tti  wound* 

It  may  be  cut  in  every  direction  that  fancy  may. 
suggest,  and  even  into  very  minute  divisions,  and 
not  only  the  parent  stock  will  remain  uninjured, 
but  every  section  will  become  a  perfect  animal. 
Even  when  turned  inside  out  it  suffers  no  material 
injury ;  for,  in  this  state,  it  will  soon  begin  to  take 
food,  and  to  perform  all  its  other  natural  functions. 

Leuwenhoek  was  the  first  who  discovered  this 
animal,  towards  the  end  of  the  seventeenth  cen- 
tury ;  but  M.  Tremblcy,  of  Geneva,  made  in  the 
year  1740  the  first  experiments  that  proved  decisively 
its  properties.  In  the  course  of  his  experiments  he 
found  that  different  portions  of  one  Polype  could  be 
engrafted    on  another.     Two   transverse    sections 
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brought  into  contact  quickly  unite^  and  form  one 
animal,  though  each  section  belong  to  a  different 
species.  The  bead  of  one  species  may  be  engrafted 
on  the  body  of  another.  When  a  Polypus  is  intro- 
duced by  the  tail  into  anotherls  body,  the  two  beads 
unite,  and  form  one  individual.  Pursuing  these 
strange  operations,  M.  Trembley  gave  scope  to  his 
fancy,  and,  by  repeatedly  splitting  the  head  and 
part  of  the  body,  formed  hydras  more  complicated 
than  ever  struck  the  imagination  of  the  most  roman* 
tic  fabulists. 

These  creatures  continue  active  during  the  greatest 
part  of  the  year,  and  it  is  only  when  the  cold  is  most 
intense  that  they  feel  the  general  torpor  of  nature.r 
All  their  faculties  are  then  for  two  or  thee  months 
suspended ;  but  if  they  abstain  at  one  time  they 
have  ample  amends  in  their  voracity  at  another; 
and  like  all  those  animals  that  become  torpid  in  win- 
ter, the  meal  of  one  day  suffices  them  for  months 
together. 
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THESE  animals  are  very  simple  in  their  form, 
and  generally  invisible  without  a  magnifying  power. 
They  are  chiefly  found  in  infusions  of  animal  and 
vegetable  substances. 

Their  multiplication  long  occupied  the  attention 
and  eluded  the  researches  of  philosophers:  the  dis- 
covery however,  a  few  years  back,  that  some  of  the 
larger  animals  increased  by  spontaneous  division, 
gave  rise  to  the  conjecture  that  these  microscopic 
animalcules  might  multiply  their  numbers  in  a  si- 
milar manner.  This  conjecture  was  communicated 
to  M.  De  Saussure  in  a  letter  from  Bonnet,  who  re- 
ceived  an  answer  from  Genoa  in  September  1769,  to 
the  following  purport : 

"  What  you  propose  as  a  doubt  (says  M.  de 
Saussure)  I  have  verified  by  incontestable  experi- 
ments, namely,  that  infusion  animalcules  multiply 
by  continued  divisions  and  subdivisions.  Those 
roundish  or  oval  animalcules  that  have  no  beak  or 
hook  on  the  fore-part  of  their  bodies,  divide  trans- 
versely. A  kind  of  stricture  or  strangulation  begins 
alx)ut  the  middle  of  the  body,  which  gradually  in- 
creases, till  the  two  parts  adhere  by  asmall  thread 
only.     Then  both  parts  make  repeated  efforts,  till 


*  The  Animalcules  or  Infusoria  constitute  the  last  of  the 
l^innean  Orders  of  Worms. 
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the  division  is  completed.  For  some  time  after  se- 
paration the  two  animals  remain  in  a  seemingly- 
torpid  state;  but  they  afterwards  begin  to  swim 
about  briskly.  Each  part  is  only  one  half  the  size 
of  the  whole  :  but  they  soon  acquire  the  magnitude 
peculiar  to  the  species^  and  multiply  by  similar  divi- 
sions. To  obviate  every  doubt,  I  put  a  single  ani- 
malcule into  a  drop  of  water,  which  split  before  my 
eyes.  Next  day  I  had  five,  the  day  after  sixty,  and 
on  the  third  day  their  number  was  so  great  that  it 
was  impossible  to  count  them. 

^*  Another  species,  with  a  beak  or  horn  on  the 
fore-part  of  its  body,  which  I  obtained  from  an  in- 
fusion of  hemp-seed,  multiplied  likewise  by  division, 
but  in  a  manner  still  more  singular  than  the  former. 
This  animalcule,  when  about  to  divide,  attaches  it- 
self to  the  bottom  o(  the  infusion,  contracts  its  body, 
which  is  naturally  oblong,  into  a  spherical  form,  so 
that  the  beak  entirely  disappears.  It  then  begins  to 
move  briskly  round,  sometimes  from  right  to  left,  and 
sometimes  from  left  to  right,  the  centre  of  motion 
being  always  fixed.  Towards  the  end,  its  motion 
accelerates,  and,  instead  of  an  uniform  sphere,  two 
cross- like  divisions  begin  to  appear.  Soon  after, 
the  creature  is  greatly  agitated,  and  splits  into  four 
animalcules,  perfectly  similar  to,  though  smaller  than, 
that  from  which  they  were  produced.  These  four 
increase  to  the  usual  size,  and  each  in  its  turn  sub- 
divides into  other  four*." 

The   different   kinds    of  animalcules    are    very 


*  La  Palingenesic  PhIlosophi(][ue^  par.C.  Bonnet,  tom.  L  p.4a8< 
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riumcrous ;  on  which  account  we  shall  confine  our 
observalions  to  a  few  of  the  moat  curious  genera, 
namclv  Vorticella,  Vibrio,  and  Volvox. 

Of  these  the  Vorticella,  or  wheel  animiils,  are 
the  most  remarkable  bolb  in  their  structure,  their 
habits,  auci  production.  In  general  form  they  bear 
a  great  affinity  to  the  polypes,  having  a  contractile, 
naked  body,  furnished  with  rotatory  organs  round 
the  mouth  ;  and  indeed  many  microscopical  writers 
have  denominated  them  cluster- polypes.  They  are 
very  small,  and  generally  found  in  clear  stagnant 
waters,  during  the  summer  months,  attached  to  the 
stalks  of  the  lesser  water  plants,  where  they  feed  on 
animalcules  still  smaller  than  themselves.  Many  of 
the  species  are  found  in  groupcs,  sometimes  formed 
by  the  mere  approximation  of  several  individuals, 
and  at  other  times  by  the  ramified  or  aggregate 
manner  in  which  they  grow.  Their  various  mo- 
tions, like  those  of  the  polypes,  are  generally  exerted 
only  for  the  purpose  of  obtaining  prey,  the  rotatory 
motion  of  their  tcnt.icula  causing  an  eddy  in  the 
water  around  each  individual  eutHclcut  to  attract 
into  its  vortex  such  animalcules  as  happen  to  swim 
near :  these  the  little  creature  seizes  by  suddenly 
contracting  its  tcntacula  and  inclosing  them  in  the 
midst.  The  stems  of  several  of  the  species,  into 
■which  they  occasionally  withdraw  themselves,  are 
somewhat  rigid  or  scaly.  The  young  arc  carried  in 
oval  inlegumenls  on  the  oulsidc  of  the  lower  part  of 
these;  and,  when  ready  lo  come  forth,  the  parents 
aid  their  extrusion,  where  such  is  necessary,  by 
writhing  their  bodies,  or  striking  the  liulc  vesicle. 
O04 
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As  soon  aslhc  young  one  is  liberated  from  its  prison^ 
it  fixes  itself,  and  commences  the  necessary  opera- 
tions to  procure  its  food. 

The  animals  of  the  genus  Vibrio  are  very 
simple^  round,  and  elongated  worms^  nearly  all  in^ 
visible  to  the  naked  eye.  The  species  best  known 
is  the  Eel  Plbrio*^  which  is  found  in  sour  paste^  and 
in  most  sediments  from  an  infusion  of  grain.  Its 
body  is  pellucid,  and  tapers  towards  both  ends.  The 
general  resemblance  that  it  bears  to  an  Eel  has 
almost  universally  led  microscopical  writers  to  di- 
stinguish it  by  that  title,  though  its  most  gigantic  in- 
dividuals are  seldom  a  tenth  of  an  inch  in  length. 
When  paste  becomes  sour,  if  it  is  examined  with 
a  glass  it  will  be  seen  to  contain  multitudes  of  these 
animalcules,  moving  about  with  great  strength  and 
rapidity  in  every  direction.  And  animals  very 
similar  in  appearance  are  also  frequently  to  be  ob- 
served in  vinegar.  They  are  viviparous,  and  pro- 
duce, at  intervals^  a  numerous  progeny.  If  one  of 
them  is  cut  through  the  middle,  several  young  ones, 
coiled  up  and  inclosed  each  in  a  membrane,  will  be 
seen  to  issue  from  the  wound.  Upwards  of  a  hun- 
dred young  have  been  remarked  to  proceed  from  a 
single  parent ;  which  readily  accounts  for  their 
sudden  and  prodigious  increase.  The  Proieus 
Vibrio  is  a  species  that  has  its  name  from  its  very  sin- 
gular power  of  assuming  different  shapes  so  as  some- 
times with  difficulty  to  be  distinguished  for  the  same 
animal.     When  water,  in  which  any  vegetable  has 
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Tieen  infused,  or  in  which  any  animal  substance  is 
preserved,  has  stood  undisturbed  for  some  dayis,  a 
slimy  substance  will  be  found  on  the  sides  of  the 
vessel,  some  of  which,  if  viewed  in  a  microscope, 
will  be  found  to  contain,  among  several  other  ani- 
malcules, the  Proteus.  It  is  pellucid  and  gela- 
tinous, and  swims  about,,  most  commonly,  with  a 
long  neck  and  bulbous  body,  with  great  vivacity. 
Sometimes  it  makes  a  stop  for  a  minute  or  two,  and 
stretches  itself  out  apparently  in  search  of  prey. 
When  alarmed  it  immediately  draws  in  its  neck, 
becomes  more  opake,  and  moves  very  sluggishly.  It 
wijl  then,  perhaps,  instead  of  its  former  long  neck, 
push  out  a  kind  of  wheel  machinery,  the  motions  of 
which  draw  a  current  of  water,  and,  aldng  with  this, 
probably  its  prey.  Withdrawing  this,  it  will  some- 
times remain  almost  motionless  for  some  seconds,  as 
if  weary ;  then  protruding  its  long  neck  will  oftea 
resume  its  former  agility,  or  instead  adopt  in  suc- 
cession a  multitude  of  difFerent  appearances.  The 
eyes  of  this  creature  have  not  hitherto  been  disco* 
vercd  :  it  however  swims  with  great  rapidity  among 
the  multitudes  of  animalcules  that  inhabit  the  same 
water,  without  striking  against  them. 

We  shall  conclude  our  account  of  the  Animal 
Creation  with  La  Martiniere's  description  ofVohox 
bullay  a  species  of  animals  nearly  the  most  simple  of 
any  that  have  yet  come  to  our  knowledge.  "  They 
consist  (he  says)  only  of  oval  bodies,  similar  in  ap- 
pearance to  soap  bubbles,  arranged  in  parties  of  three, 
five,  six  and  nine  :  among  them  are  also  some  soli- 
tary ones.     These  collections  of  globules,  being  put 
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into  a  glass  filled  with  sea-water,  described  a  rapid 
circle  round  the  glass  by  a  common  movement,  to 
which  each  individual  contributed  by  the  simple 
compression  of  the  sides  of  its  body,  probably  the  ef-* 
feet  of  the  reaction  of  the  air  with  which  they  were 
filled.  It  is  not,  however,  easy  to  conceive  how 
these  distinct  animals  (for  they  may  be  readily  sepa-- 
rated  without  deranging  their  economy)  are  capable 
of  concurring  in  a  common  motion.  These  consi* 
derations,  together  with  the  form  of  the  animal,  re- 
called to  my  mind,  with  much  satisfaction,  the  in- 
genious  system  of  M.  de  Buffon  ;  and  I  endeavoured 
to  persuade  myself^  that  I  was  about  to  witness  one 
of  the  most  wonderful  phenomena  of  nature,  suppos- 
ing that  these  molecules,  virhich  were  now  employed 
in  increasing  or  diminishing  their  number,  or  per<- 
forming  their  revolutions  in  the  glass,  would  soon 
assume  the  form  of  a  new  animal,  of  which  they  were 
the  living  materials.  My  impatience  led  me  to  de- 
tach two  from  the  most  numerous  group,  imagining 
that  this  number  might  perhaps  be  more  favourable 
to  the  expected  metamorphosis.  I  was,  however, 
mistaken.  These  I  examined  with  more  attention 
than  the  rest,  and  the  following  account  is  of  their 
proceedings  alone.  Like  two  strong  and  active 
wrestlers,  they  immediately  rushed  together,  and  at- 
tacked each  other  on  every  side :  sometimes  one 
would  dive,  leaving  its  adversary  at  the  surface  of  the 
water ;  one  would  describe  a  circular  movement, 
while  the  other  remained  at  rest  in  the  centre :  their 
motions  at  length  became  so  rapid  as  no  longer  to  al- 
low mc  to  distinguish  the  one  from  the  other.  Having 
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quitted  them  for  a  short  time,  on  my  return  I  round 
them  reunited  as l>efore,  and  amicably  moving  round 
the  edge  of  the  glass  by  their  common  exertions/* 


How  woncliTHis  is  this  scene  1  where  all  is  formM 
With  number,  weight  and  measure !  all  design'd 
iFor  soine  great  end  1  where  not  alone  the  plant 
Of  stately  growth  i  the  herb  of  glorious  hue, 
Oy'  food-full  substance ;  not  the  labouring  steed. 
The  herd  and  flock  that  feed  us  ;  not  the  mine 
That  yields  us  stores  for  elegance  aod  use  ; 
The  sea  that  loads  our  table^  and  conveys 
The  wanderer  man  from  clime  to  clime,  with  all 
Those  rolling  spheres,  that  from  on  high  shed  down 
Their  kindly  influence ;  not  these  alone. 
Which  strike  e'en  eyes  incurious,  but  each  moss. 
Each  shell,  each  crawling  insect,  holds  a  rank 
Important  in  the  plan  of  Him,  who  fram*d ' 
This  .scale  of  beings ;  holds  a  rank,  which  lost 
Would  break  the  chain,  and  leave  behind  a  gap 
That  nature*s  self  would- rue.— Almighty  Being, 
Cause  and  support  of  all  things,  can  I  view 
These  objects  of  my  wonder ;  can  I  feel 
These  fine  sensations,  and  not  think  of  thee  ? 
Thou  who  dost  through  th*  eternal  round  of  time; 
Dost  through  th'  immensity  of  space  exist 
Alone,  shalt  thou  alone  excluded  be 
From  this  thy  universe  ?  Shall  feeble  man 
Think  it  beneath  his  proud  philosophy 
To  call  for  thv  assistance,  and  pretend 
To  frame  a  world,  who  cannot  frame  a  clod  ?• 
Not  to  know  thee,  is  not  to  know  ourselves-— 
Is  to  know  nothing — nothing  worth  the  care 
Of  man*8  exalted  spirit — All  becomes, 
Without  thy  ray  divine,  one  dreary  gloom  5 
IVbere  lurk  the  monsters  of  fantastic  brains. 
Order  bereft  of  thought,  uncaus'd  effects. 
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Fate  freely  acting,  and  unerring  chance* 

Where  raeanless  matter  to  a  chaos  sinks. 

Or  something  lower  still}  for  without  theo 

It  crumbles  into  atoms  void  of  force, 

Void  of  resistance— it  eludes  our  thought. 

Where  laws  eternal  to  the  varying  code 

Of  self-love  dwindle.     Interest^  passion,  whim. 

Take  place  of  right  and  wrong  ;  the  golden  chain 

Of  beings  melts  away,  and  the  mind*s  eye 

Sees  nothing  but  the  present    All  beyond 

|8  visio&ary  guess — is  dream— 'is  death. 
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Valuable  BOOKS  lately  puhlijhed  by  R.  PHILLIPS,  No.  71, 

St,  PauCs  Church-yard. 

2»  la  fix  elegant  Volumes,  12 mo.  price  il.  los.  in  fi^ards,  or 

iL  lis.  6(1.  half-bound, 

MEMOIRS  of  the  LIVES  of  ILLUSTRIOUS  a;nd  CELE- 
BRATED WOMEN,  from  the  earliefi  periods  to  the  pre- 
fent  time.     By  Mart  Hats. 

3.  In  one  large  Volume  o6tavo,  price  Half-a-Guinea  in  Boards, 

PUBLIC  CHARACTERS  of  1802-3,  being  a  new  Volume  of 
Biographical  Memoirs  of  EMINENT  LIVING  PERSONS, 
faithfully  and  impartially  drawn  from  authentic  Sources. 

Of  whom  may  be  had  the  four  former  Volumes  of  thb  work,  price  ' 
half-a-guinea  each  in  boards. 

Critical  Opinions  upon  the  preceding  Volumes. 

**•  This  work  excites  much  curiofity,  becaui'e  ir  profelTcdly  treats  of  liv- 
ing charadt^ers,  and  we  infer  that  its  information  is  impartial  and  conred« 
It  is  but  juftice  to  own  that  we  have  been  ahogether  amufed  by  the  pub- 
lication. "  British  Critic. 

**  This  work  difcovers  rerpe£lable  traits  of  difcrimiifation,  and  has  the 
merit  of  being  uncontaminated  by  the  virulence  of  party  fpirit.'* 

Critical  Review. 

**  The  memoirs  contamed  in  thcfe  volumes  are  full  and  accurate  in 
point  of  information  \  judicious  in  their  literary  and  critical  (Iri^hires  y 
and  exhibit  well  drawn  and  .appropriate  chara6bers  of  their  refpe£Uve 
fubie^s.  They  are  not  written  under  the  uniform  inAoence  of  any  par* 
ticular  theological  or  political  bias.*'  New  Annual  Regifter. 

*<  This  work 'proceeds  according  to  its  firft  defign,  and  it  feems  to  im- 
prove as  it  advances  with  time.  The  volumes  contain  a  coniiderable 
number  of  memoirs  of  perfons,  our  contemporaries,  who  figure  in  the 
moral,  the  political,  and  the  fcientific  walks  of  fociety.  The  difeuflion 
of  living  chara6ters  is  a  difticult  and  delicate  taik ;  but  in  the  execution 
of  it,  the  authors  of  this  work  have  acquitted  themfelves  with  as  much 
fuccefs  as  can  reafonably  be  expected."  Monthly  Review. 

3.  In  one  Volume,  price  los.  6d.  bound  and  lettered,  decorated  with 
upwards  of  fifty  beautiful  and  intereiling  Copper >plate8,  repre- 
fenting  the  Manners^  Cuftoms  and  Drcfles  of  all  NationSi  and 
illudrated  with  new  and  improved  Maps, 
GEOGRAPHY  for  the  USE  of  SCHOOLS,  on  a  Plan  fo  prac 
tical  to  teachers,  and  (6  highly  fafcinating  to  Pupils,  that  it  cannot 
fail  to  recommend  itfelf  to  univerfal  Adoption, the  Moment  it  is  feen. 
It  is  divided  into  three  parts: 

1.  A  Synopfis  of  Geography,  drawn  up  as  concifely  as  pofEble, 
for  the  purpolc  of  being  committed  to  memory. 

2.  The  Ufe  of  the  Globes,  with  a  variety  of  examples  and  cx- 
crcifes  upon  each  problem. 

3.  Full,  circumftantial,  and  highly  entertaining  accounts  of  the 
manners,  cudoms,  drelTes,  and  curiofities  of  all  nations,  illudrated 
with  fifty  copper-plates,  and  forming  a  body  of  faAs,  which,  for 
entertainment  and  indrudtion^  are  not  exceeded  in  the  entiie  ooni* 
pafs  of  literature. 

To  the  whole  are  prefixed  an  account  of  the  mod  fuccefsful  and 
rational  mode  of  teaching  geography,  and  plain  diredtioiis  for  pro* 
ieding  and  drawing  all  kinds  of  Maps. 
^  By  the  Rev.  J.  GOLDSMITH,  A.  M. 

Vicar  of  DunnvngloUi  and  ioxtM.\Vj  oiC  TtvultY  College^  Cambridge. 
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